

Air Dilemma; 
Ind' 






what does lowest height mean in a nut? 



Keylock nuls ore piecislen product produced in full 
conformance with Air Force-Navy ipecificotions AN-N-S and 
AN-N-10. for more Informolion, write for our catalog. 
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GOODYEAR AIRCRAFT 

North American Aviation sets exacting standards for its high per- 
formance F-lOO Super Sabre. Goodyear Aircraft Corporation, at 
its Akron plants, has contributed its metal-working skills to deliver 
quality assemblies, on time, on specs, and at the right price. Another 
demonstration of the versatility and quality-performance of Goodyear 
Aircraft Corporation. Plants in Akron, Ohio, and Litchfield Park, Arizona. 




Twin-jet raider 

is Navy’s largest carrier-based bomber 


Ar 


Deijcnd on DOtICrJjAS 


IJofensc Is liver)bo<l)’’s Busiiu^ss 

Development of the A3D shows how Douglas works with the 
Navy on its long-range preparedness program. But without 
men and women to fly and service them, the Navy’s air- 

business, give a tltought to a career with the U. S. Navy. 


First in .Avialion 


AVIATION CALENDAR 



ShcRiton.Pail; Hotel. U'adi.. D. C- ' 
May 5-t-Si«h .\nmial imtitiitc of Aero- 
nautical Sciences West Coast Student 
Conference. Los .\ngeles. 

May 7-\inth Technical Conference of the 
International Air Transport Association, 
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CLOSE TOLERANCE 
STEEL CASTINGS 
AT LOW COST 



ADAPTABLE TO MANY CASTING SIZES AND ALLOYS-c 

weights up to one 




LEBANON STEEL FOUNDRY 


PENNSYLVANIA 
STEEL CASTINGS 




Let American Welding 
handle the job! 

The next time design requires a circular weldment, 
or you think fabrication of a complicated 
weldment might be the best solution, give us a 
call. Our Industrial Products Division stands ready 
to assist manufaaurers with problems involving 
fusion or resistance welding of all types of 
metals. In addition, we are actually a complete 
manufacturing plant with the “know-how,” 
the manpower, and the facilities to handle the 
operations requited to produce finished welded 
components of complex design or assembly. Send 
today for our new 24-page catalog describing 
American Welding facilities that ace available. 

Let us demonstrate what American Welding 
can do for you. 


THE AMERICAN WEIBING S MANUFACTURING CO. 


AMERICAN 

WELDING 



...for turboprop engines 


The most sensitive control of its kind 

yet produced for use on gas turbine engines! 

. . . control fuel flow . . . 'operate hydraulic bleeder^ valves . . . 
important to the functioning of a gas turbine engine. 

But. the amazing part is this: This new AC Speed Seusiiig Coulrol is 
so careJuUy engiueertd, and so precisely built, that it will "repeat" 
within u tolerance oj less than Vi oj I %. 

What’s more, this smail-size, lightweight control will operate 
switches at as many as four difFerent predetermined speeds. It is 
designed to withstand high engine vibration, is ignition-proof, 
will hold calibration and operate without attention for periods 
exceeding engine overhauls, 

AC can design a Speed Sensing Control to fit the specific require- 
ments of any aircraft or industrial application in the gas turbine 
field. If you have a speed sensing problem, write direct to AC in 
Milwaukee. Your inquiry will receive a prompt reply. 




THE INFORMATION ON THIS PAGE IS TYPICAL OP THE 


YOU 


FIND IN THE NEW AIRBORNE CATALOG 


BUNGEE CONTROL SYSTEMS 


R-460-Rotary 


R-590-Linear 


350 in, fb. max. broke holding capocily. 


AOO lb. max, brake holding eapoclty. 




Only in laminUM® can you get the unique qualities of 
stainless steel combined with the advantages of 
surface-bonded laminated shims. 

Material is tough, corrosion-resistant Type 302 Stainless Steel 
(min. 95,000 psi). Laminations are either 0.002" or 
0.003", and they simply p-e-e-1 for time-saving adjustment to 
give you a “thousandth” fit right at the job. No machining. No grinding. 
No miking. And no dirt between layers ! 

Stainless Steel lamintjm® Shims are custom-cut to any 
shape from any of our standard thicknesses; 
write for stainless steel specifications. 



Send M* your blueprints and quantity requirements 
for a quotation; there's no obligation. 


SHIM HEADHOARTEPS SINCE 1913 

5102 UNION STREET, GLENBROOK, CONNECTICUT 








No galvanic action . . . oxida- 
tion is inhibited . . . full rated 
conductivity is assured ... by using 
A-MP's all aluminum Termalum Ter- 
minals. The distinguishing features are 
the cartridge, containing abrasive inhibitor 
compound, and the specially-designed sym- 
metrical "C” crimp. Under pressure of the crimp 
the compound abrades oxide from the wire and pre- 
vents it from reforming. The cartridge is closed with a 
removable plastic plug that is color-coded for wire size 
identification. The entire terminal is tin-plated by a special 
process to assure high conductivity and corrosion resistance. 

TERMALUM 

terminals and connectors 

Copalum* Terminals and Connectors have the same features as 
Termalum except that the body-tongue is madeof copper. With 
this design, smaller tongues are permissible. Precautions 
usually taken with aluminum terminals when connect- 
ing to copper busses can be eliminated. Termalum 
and Copalum Terminals and Connectors exceed all 
military specifications. 

A-MP Termalum and Copalum Terminals 
are applied with A-MP Dyna-Crimp* 

Power Tools and Hand- or Foot- 
operated Hydraulic Tools. Dyna- 
Crimp Tooling is available for 
bench mounting or with a 
portable cart. 
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Cofson cures 
barrel-truck fatigue with 


STRONGER BACKBONE FROM OSTUCO 


First experimental models of Colson Corpora- 
tion's barrel and drum handling truck strained, 
twisted and snapped under loads below their 
intended 1.000 pound capacity. Failures in- 
creased when the Elyria, Ohio, manufacturer 
tested trucks with heavy loads over rough 
surfaces. 

Tracing trouble to the “Backbone" (the truck's 
structural member), Colson and OSTuco 
got together, came up with a I'/j" 
square formed seamless tube to solve the 
fatigue problem. Since 1947, the redesigned 
drum handling truck has been serving Colson 
customers, handling loads up to , . . and above 
... its capacity. Successful? Colson has yet to 
hear of one failure. 



INATIONAl COiHMNV 





Positions of technical leadership exist in virtually all fields 
of airplane, helicopter and missile engineering. 




TECHNICAL PLACEMENT SUPERVISOR 
P.O. Box 516, $». louis 3,mssouri 


MACareers are Svccess/uf Careers.' 


MCDONNELL 


How many riveting 
and weld^g ^ 
operations can 
you eliminate 
with 



jb- Section of Bondolita* floor panel 
' <*T.M. Goodyear Aircraft Cor- 
poration) with inserted cargo 
tie-down ring, 



Wing flap aection made from 
BondoUte, Bend is reinforced 
with Epon Adhesive VI. 




* Bondolite honeycomb construc- 
tion. Epon Adheaive VI bonds 
aluminum skin to central alumi- 


3[?®s3'^©[!aa3[iwa3^ 


New Epon adhesives are being speci- 
fied to replace expensive riveting and 
welding in an ever-increasing variety 
of aircraft applications. Because they 
contain no solvents, Epon adhesives 
permit immediate assembly of metal- 
to-metal bonded parts. Contact pres- 
sure alone is all that is required to 
form sound bonds. Surfaces before 
bonding need not be machine-finished 


and glue lines need not be uniform. 
Air-relief drilling is never needed. 

For your specific needs, three 
standard formulations are; 



Epon adhesives have been used suc- 
cessfully in bonding metal, plastics, 
rubber and wood for helicopter rotor 
blades, honeycomb wing sections, Jet 
fuel tanks, radar antennae, struc- 
tural joints and fioor panels. Can 
Epon adhesives solve an assembly 
problem for you? Write us about 
your problem and we’ll send full 
technical information and samples. 


SHELL CHEMICAL CORPORATION 


r AND AGRICULTURE 
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Cold drawn Shelby Seamless Tubes 
provide high sftetigfh, hw welgM^ 
outrigger struts for B-47 Stratojet 



The landing gear of the 100-ton 
B-47 Stratojet consists of dual main 
wheels in tandem with single out- 
riggers attached to the inboard 
engine pods. The outer cylinder of 
each of the outrigger struts is fabri- 
cated from cold drawn USS Shelby 
Mechanical Tubing. 

Shelby Seamless is extremely 
strong and shock absorbent in pro- 
portion to its weight. Thus, it is 
ideal for incorporation into landing 
gears, engine mounts, longerons, 
wing spars, fuselage struts, and tail 
assemblies. Moreover, with Shelby 
Seamless Tubing, Ihe basic shape 
for myriad aircraft parts is already 
made— and each section of tubing is 
as sound as the solid steel forging 
from which it is pierced. Thorough- 
ly uniform and dimensionally ac- 
curate, Shelby Seamless Tubing is 
easy to bend, shape, machine and 

NAflONAL TUSE BIVISION. UNITED STATE 
(JiAina S( 

CQlUMIIt-CE 


SHELBY SEAMLESS MECHANICAL TUBING 


UNITED 




Anothc »r 


advancement by 


New 19 Inch 
Hydroform makes... 


large P'°‘»«rpartt 


pre-pro 


auction 


...now available by 
economical Hydroforming 


The new 19" Hydioform is on important addition 
to Kaupp facilities. This new machine makes it 
possible to produce larger parts then heretofore 
possible on the 12" Hydroform previously in- 
stalled. With both machines now in operation, a 
vast new field is open for design and develop- 
ment engineers who require prototype compon- 
ents. Your inquiries are invited. 

HrOilOfOltAIING 8r KAUPP SAVES TIME 
AND SEDUCES TOOl COSTS - 

* Fewer drawing operations 

* Simple tooling 

* Fast set-up 

* Improved quality 

Specify Hydroforming by Kaupp for acorrate 
forming and drawing of stainless steel. Inconel, 
aluminum, cold rolled steel, copper, brass and 
other alloys. 



B. KAUPP & SONS 


MAPLEWOOD 


lEW JEkSEr 





Why “Superior” Stainless Hydraulic Tubing 
Gives You Above-Specification Quality 


Here arc some or Ihe sleps Superior 
lakes to make certain first that its 
tubing meets specifications: second that 
it will save you time and money by 
eliminating rejects; third that you will 
get above-specification quality for long 
trouble-free life. 

Even before material is released for 
production, a microanalysis is made to 
check grain size and intergranular pre- 
cipitation. A chemical analysis is made, 
wall runout is checked. Samples arc 
pickled and checked for carburization. 
A boroscopic examination is made of 
interior surfaces. 

During production, the intermediate 
annealing heat treating operations are 
100% automatically controlled. Cleanli- 
ness of aircraft quality hydraulic tubing 
is most important. Therefore a lest is 


made to check for metallic chips and 
other foreign particles by running a 
white cloth through the ID of the 
finished tubing. 

Final inspection involves more than 
checking for size, straightness, and in- 
ternal and external Imperfection. Tubing 
is iOO*" hydrostatically tested as well as 
fiare leslra. All flares are inspected 
under iOx magnificalion. All tests arc 
performed under strict statistical quality 
control methods. 

If you have a problem involving the 
production of high-quality aircraft tub- 
ing, Superior can undoubtedly solve it. 
Write Superior Tube Company, 2040 
Germantown Avenue, Norristown, 
Pennsylvania, On the West Coast: 
Pacific Tube Company, 5710 Smithway 
St., Los Angeles 22, Calif, 



RAW MATERtAL undergoing boroscopic 



FINISHED TUBING Is 100»i hydrostatre- 
ally tested es well es tested for flereebillty. 
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engineering, manufacturing and service! 



FIRST in JET ENGINE IGNITION 



Ttulay'p acreplurice of llciulix as 
tlu* loatler in jet engine ignition is 
but un extension of llio ronlidenee 
that the atialinn iixbisiry lias 
always jilaeeil in Hentlix as llie 
foremost cle.signer and imibier of 
ignition for every [ilane atul 
{>ur[H)se. 

The aliilily of liendix to eoiisist- 
onily eoine iiji with the riglil 
answer (o ignition problems is 
based lai uninatehed (-x|x-rienee 


in ignilitm re.searrli, engineering, 
maiinfaelufing and service. 

That's w'hv from iilncjirint stage 
tn field serv ice follow-ilirintgb you 
ran driieml on liemlix — the most 
Inisieil name in ignition — for the 
best ill jet ignition for today's 
planes or lomorrow'*.s ])lans. 
,st;i.\'nu.i mvtsiON. 

UENUIX AVI.tTIO.N CORPOK.VnON, 
.sIDNKY, NKW KHIK 

Ysr^'iz'.'N.'v 


"^endiy 




SCINTILLA 

DIVISION 
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Zenith Wing-tip Pods Protect 
Eiectronic Marveis of RB66 


Built to perform in the siratospheif, or to scrape 
ireetops in low-level missions, the new U. S. Air 
Force RB66, built by Douglas Aircraft Company’s 
Long Beach Division, is one of the most versatile 
photo-roconnaisance airplanes ever designed. 

The RB66 is designed to fly at 600-700 miles per 
hour at altitudes op to “IS.OOO feet. Its range will 
permit deep penetration into enemy territory for 
all-weather, around-the-clock photographic and 


mapping missions by the most modern equipment 
yet devised for accurate reports on operations. 

A vital part of these electronic marvels is protected 
by and housed in the Zenith-built reinforced plastic 
wing-tip pods-anolher example of Zenith Aircraft’s 
contribution to our nation's arsenal of defense. 

For .specific facts about Zenith's function in the 
aerial defenses of the U.S.A., contact Engineering 
Research Division . . . 


ZENITH AIRCRAFT 

division of Zenith Plasties Company 



gardena, calif. 


WCItn'S lAUGSSr plant producing reinforced PIASIICS FOR AIRCRAFT 
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Vila! areas of the new Beechcraft Twin-Bonanza are 
made with magnesium for extra lightness . . . extra rigidity 

Less weight and greater rigidity. Design simplicity and cost 
reduction. These are benefits of magnesium that Beecii Aircraft 
Corporation has utilized for many years. They build an out- 
standing product using this lightest of all structural metals. 
You can do the same thing. 

If lighter weight will improve your product, if extra strength 
will do it, or simplified design and fabrication— then the best 
choice of metal for you is magnesium! 

You’ll get prompt attention from your nearest Do'* sales office, 
or THE DOW CHEMICAL COMPANY, Magnesium Sales Dept.. 
MA 359G, Midland, Michigan. 



you can depend on POTT MAC^ESIVM 


EDITORIAL 


The Harding Report — A Good Job 


President Eisenhower is now looking for a man of suf- 
ficient experience and stature to conduct the study of 
long-range civil aviation needs recommended by Budget 
Bureau's Aviation Facilities Stiidv Group headed by 
William Barclay Harding. The President has endorsed 
the group’s recommendation and pledged himself to 
see that the study is made and a long-range program 
organized to meet the needs of civil a'iation’s rapid 
development. 

Tliis decision by President Eisenhower will get vir- 
tually unanimous support from both military and civil 
aviation groups. Tltc only criticism wc liave heard on 
the subject is some grumbling that this top level admin- 
istration interest in ci\il aviation is about three years 
late and pcriiaps too late to do any real good. 

We believe tltat if properly executed and adequately 
supported by both the executive and legislative branches 
of the Government this study and its resultant program 
can be of great help in solving the already acute prob- 
lems of civil aviation's growth. 

Many Policy Studies 

The idea of a national aviation policy study is not 
new. Since the days of the Morrow Board in tlie mid- 
twenties, presidcntially appointed groups have been 
surveying the gro\*th problems of both military and 
civil aviation in an effort to de\'cIop a national poliev 
aimed at achies iiig and maintaining American superiority 
in the air. Although some of these efforts have resulted 
in significant Govcnimcnt aid to aviation it is evident 
from the record that present American superiority in 
the air is primarily the result of tltc technical skill and 
management skill of pri\-atc individuals and organiza- 
tions rather titan of a federal master plan. 

•A good look at the present plight of British military 
and civil aviation is a good example of how a got’Ctn- 
inent master plan can retard rather than speed aviation 
development by throttling individual skill, initiative 
and imagination in a maze of bureancratic red tape. 

Ilowever, the Harding group lias done an excellent 
job in outlining tlie principle areas in which tlie future 
problems of civil asiation will be found and .some of the 
basic 8aws in the present govcmmcntal organizations 
aimed at handling them. 

Basic Assumptions 

The basic assumptions wliicli the Harding group 
used as a foundation for their exploration of civil avia- 
tion's next 20 years are interesting. They include: 


• No global war, continued international tension and 
local incidents invoh itig armed conflict. 

• 'I'he North American continent will be vulnerable to 
cnemv air attack. 

• U. S. population will increase to about 21 0-220 million. 

• Gross national product will rise to about 5713-7-tO 
billion in terms of 1953 dollars. 

• Defense expenditures will be maintained at about the 
S30-J0 billion level. 


Future Factors 


The Harding group noted four principle factors that 
will characterize future civil aircraft design and per- 
formance: 

1. Commercial aircraft operating speeds will increase 
from 300 to 1,000 luph. during the next 20 years. 

2. Maximum operating altitudes of cisfl aircraft will 
rise from about 25,000 ft. today to over -W.OOO ft., put- 
ting jet airliners into the same airspace that is now 
exclusively the province of militarv aircraft 

3. Civil aircraft ''•ill show greatly increased prod- 
uctivity. New jet transports will have the same annual 
transatlantic carrving capacitv’ as a laigc luxury ocean 


4, Trend toward lower operating costs will continue 
with a 30% reduction in passenger seal-mile costs and 
an 80% reduction in cargo toii-milc costs bkcly by 
1975. 


The most important contribution of the Harding 
group was made in its analysis and recommendations on 
the joint military-ci'il air traffic control problem- Al- 
thougli the Harding group wielded no official authority 
it is no secret in Washington that its work on air traffic 
control was instrumental in changing both the attitude 
of the Eisenhower Administration and the leadersliip 
of the Civil Aeronautics .Administration. The intense 
interest of the President and the Commerce Depart- 
ment in the air traffic control problem wn be traced 
directly to the forceful presentation of tlie Harding 
group. The section of its report on air traffic control 
should be carefully studied by all segments of civil 
aviation as it is likely to serve as the take-off point for 
most future discussion of the problem and plans of 
action aimed at solving it. 

Everybody in aviation owes the Harding group— 
Chaimian Harding, George P. Baker, Fred M. Glass, 
N. E. Ilalaby, Harold R. Harris, Jerome Ledetcr, T. F. 
AValkowicz and J. Gordon Bennett— a vote of thanks 
for a job well done. 

—Robert Hotz 
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FAFNIR! FAFNIH! . . . always that man from Faf)iir! 



% 


You've heard much about designing for 
"tomorraiv". Well some Fofnir products 
developed for designs of "tomorrow" tan 
be used for designs of "the day after 
tomorrow”. Consider the new family of 
rod ends ... the high<apacity, roller-type 
for power-operated control systems and 
the ball bearing type with high-strength 
shanks for manually operated control 
systems . . . these rod ends permit aircraft 
designers to work beyond "tomorrow's" 
ideas. Write for a copy of the BnJonced- 
desigH Rod End Bulletin. The Fafnir 
Bearing Company, New Britain, Conn. 


FAFNIR 

AIRCRAFT BEARINGS 

FIRST ... at the turning poinU 
in aircra/t design 



WHO’S WHERE 


In the Front Office 

Dr. Frederick L. Ilox-dc. chairman, U. S. 

br.'jninra r! KilliaiTli.Tptcsident of Ma-sa- 
ehusetts institute of Technology. l)t. 
Hovde, president of Purdue University. l«s 

Dt. .\rthiir R. Kantrowili, vice pi 


ing and engineering pinsics. Cornclf Uni- 


\ta[. Gen. Lucas \'. Bc-au. lUS.M', ret-), 
\ice president-foreign operations. Coiisoli 
dated Diesel Lleclric Corp., Stamforc 
Conn., foniicr head of the Civil .\ir Patrol 
Maj. Gen. lamlic I'.. Simon, (US.\, Ret.; 


Cruen 




;cfor of icseatcli fur 


Maj. Gen. Gerald J. Higgins, (US.\, tct.l, 
a director of Piasccki Aircraft. Corp., Phila 
dclphia. Pa., formerly Chief. Military .Assist- 
ance .Adi isory Group in )apan. 


Honors uiid Elections 



Resigned 


Changi 


;es 

J. f. Dysact, assistant project engineer, 
DG8 jet transport. Douglas .Aircraft Co., 
Santa Monica. Calif. F. N. Fleming, proj- 
ect engineer, and II. W. Melon, a.ssislant 
project engineer, DC-S series. H. \A'. Cleve- 
land, iiianiifaeturlng control manager. Tnisj 
Division, Douglas .Aircraft Co. and H. V. 
Montgomery, planning general supervisor. 

n. D. Cameron, manager, domestic lines, 
Canadian Pacific .Airlines; f. C. Twist, as- 
, operations 


V. II. Pmy, assistant to the ’ 
I, genera 


lanagcr 


tiallic 1 


and J. Robci 
ngtr. Riddle .Airlines. 

Richard M. Somers, engineering direc 
Kansas City Division. Bendix .Aviation Ce 
Fniniet E. Baker. Jr., manager, E 
Ironies Division, Chamberlain .Aviati 
loc., .Akron, Ohio. 


INDUSTRY OBSERVER 

► Douglas Aircraft is developing the Ding Dong air-to-air niis,silc with an 
atomic wiithead- Initial tests of Ding Dong warhead were made last spring 
at Atomic Energy Commission’s Nevada test site. Tlte experimental nuclear 
warhead, dropped from a B-36, was detonated at 50,000 ft. 

►Coinair has modified one R3Y Trudesvind flying boat with four acti.il 
refueling pods equipped with the ptobe-and-droguc system. This R5Y can 
refuel four jet fighters at a time. 

► North American Aviation and Aerojet arc prime and secondary sources, 
rcspectivclv, on the giant first-stage rocket powciplanfs for the Convair and 
Martin intercontinental ballistic missile projects. Both firms ate working 
on rocket powerplanls "of well over one million pounds thrust. USAF is 
attempting to maintain a security clamp on the tests of tlicse giant engines, 
but the complaints about extraordinary noise from residents near North 
.American’s Santa Stisana test site and Aerojet’s facility near Sacramento 
make it obvious wlien intercontinenlal missile motors ate being fired. 

► First Lockheed F-104A production model rolled off the Burbank line in 
early January and is now at Palmdale for final instrumentation before delivery 
to USAF Flight I'est Center at Edwards AF'B. 

► North American Aviation has a project tor an anti-missile missile to inter- 
cept and destroy ballistic-type missiles before they reach their targets. North 
American's missile projects cover the widest range of any company in the 
missile business. 


► Navw is til ing to break the US-AF transcontiiicntu] record of 5 hr. 46 min. 
set bi- Col, Robert Scott in a Republic I'-S4F. First attempt b>- a Navy 
' iwcicd bv t «'0 Pratt &r AATiitncy JS7 
e made on A5D delivery flights from 
orfolk. Va. 

iding tests with the Convair Sea Darf 
Naw interest in this dcvclrgsmcnt. 
redneed the severe vibration of the 
installed on the Sea Dart, washes 
ssot blades after taxiirrg in -sea water, 
after short taxi runs reduced 


the Douglas El Segundo plant to Ni 

► Success of recent rough water Ian 
using a single hvdro-ski have revrvr 
Single ski design' plus a new oleo h 
double ski. Fresh-water spray syste 




► Installation of the British Decca navigation system in the New York 
area is planned by the U. S. Army for an ev'aluation of its use as an 
helicopter navigation aid. Project is sponsored by the Air Navigation 
Development Board. 

► Trans World Airlines position near the tail end of any turbojet or turbo- 
prop delivery line— well behind its coni|)ctitors— is due to Howard Hughes' 
indecision. All TWA equipment purchases must be personally approved 
by Hughes. In most eases he personally negotiates the deal. During the 
recent flurrv of jet transport purchases by TWA competitors, top officials 
of the airline were unable to sec Hughes to press for a decision. 

► Martin’s second P6M ScaMastcr is scheduled for first flight in April. 

► Lockheed and USAF will begin cargo drop tests of the C-130 late this 
month. 

► Radioplane Inc., Northrop subsidiary, has the Crossbow missile project. 

► Lockheed’s first production T2V-1, Navy jet trainer featuring boundary 
layer control, is now being flight tested. 

► Designation of the Ryan delta-wing vertical riser experimental aircraft is 
X-13. The plane has been living at Edwards .AF'B using a special landing 
gear for near-horizontal landing and takeoff attitudes, similar to the arrange- 
ment used b\ Lockheed during its flight test with the XFV-1, Pouerplant 
of the plane is a Rolls-Rovcc Avon turbojet. 
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This is a cutaway view of Honeywell’s 
HIG-5 hermetic integrating gyro. Compact; 
six inches high. Accurate: measures the 
thirteen-millionth part of a circle. Rugged: 
takes 50 g’s and more of shock. The HIG detects 
and measures any attitude change of aircraft 
or missiles. Three models of the 
HIG (HiG-4, Hts-5, Hie-6) are in volume production. 
They are recommended for radar stabilization, 
flight control and inertial guidance. 
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Washington Roundup 


Profits Investigation 

Outlook now is that the House Armed Services Inves- 
tigating Subcommittee’s public licarings on the earnings 
of aircraft firms on military’ contracts will open late tliis 
month. T ire delay in the opening has been caused by 
otiicr legislative business— measures authorizing the Navy's 
shipbuilding program, medical care for military person- 
nel, the miiitars- construction programs of the three 
scrsiccs, and limiting the authority to negotiate defense 
contracts. 

In an appearance before the House Rules Commit- 
tee, Rep. Cirl Vinson (D.-Ga,), chairman of the com- 
mittee, assured Rep. Clarence Brown (R.-Ohio), that 
tlie investigation would open soon. Vinson pointed out 
that the Government lias inscsted oicr S820 million in 
airframe plants, compared with a priiate investment of 
about S212 million and said that the point of tlic 
inquiry was to determine how the "partnersliip" is work- 
ing out. 'I’he inquiry is expected to relate the profits 
of manufacturers to the private investment, 

The plan of tlic subcommittee, headed by Rep. Edward 
Hebert (D.-La.), is to notify fimis at least a week before 
their requested appearance date. 

Security Troubles 

Advertising and public relations representatives must 
exercise extra caution these days when they submit copy 
to the Defense Department for appros’al by the Office 
of Security Res'iew. It can come back stamped for 
release without ever liasing been seen by the service 
which has responsibility for deciding what is and is not 
classified. A recent aviation company advertisement was 
approved with reference to an -Air Force project that 
has not been declassified by the USAF Secretary Donald 
Quarles. It was withheld from publication only when a 
top USAF general responsible for the project happened 
to sec a proof of tire ad. There ace other incidents where 
USAF has not been gii’cn an opportunity to exercise its 
responsibility, including clearance given a recent maga- 
zine article on guided missiles. Philip K. Allen, .Acting 
Deputy Assistant Secretary for Public Affairs, says he 
knows of the fundamental conflict between Defense 
Department and the services over security prerogatives, 
hut so far has indicated no program to do anvthing 
about it. 

His office is working on a new infonnation release 
sclicdule, designed to show wh.it data can be made public 
about missiles at each stage in a new weapon's develop- 
ment and operational cielc. Meanwhile, recent Army 
announcement about its Redstone missile resulted in a 
new order forbidding military men to discuss these ptoj- 
cfts. It is attributed to the A^'hitc House. Despite the 
order, expect more to come out about the missile program 
under pressure from Congress. Capitol Hill rumblings 
already have brought results in decision to name a special 
assistant in Defense Department o\er missile projects. 

More Permanent Certifical'es 

.A moi e will get under way in Congress soon to direct 
Cii’i! Aeronautics Board to grant territorial carriers perma- 
nent certificates. Legislation will be introduced by Sen. 
Warren Magnuson (D.-Wash,l. chairman of the Senate 
Commerce Committee. Ifis prime interest is in giving 
permanent status to the Scattle-Alaska and intra-Alaska 


operations of Alaska Airlines and Pacific Northern Air- 
lines. 

Tlic legislation, though, "’ill open the way for other 
bids to permanency. Helicopter operators would like 
permanent certificate. They made an unsuccessful bid 
for this in connection with legislation directing pcmia- 
neiit certificates for the local service carriers last year. 

Both Pan American World Airways and Northwest 
Airlines are on temporars certificates for their Seattle/ 
Portland to Hawaii operations and would like permanent 
certificates, altliough both carriers hare contended that 
the route warrants only one carrier. There also may be 
bids for permanent certificates on international routes. 

Carrier vs. Land Bases 

House Armed Services Committee vigorously defended 
the capability of the Navy ’s canicr forces— as compared 
with tnc Air Forces land base system— to meet atomic 
attack and counter attack in a report supporting the con- 
struction of a sixth Fortcsfal-class carrier. TTic next new 
carrier, according to present plans, will be nuclcar- 
poweted. 

Pointing out that no surface target, on land or sea, is 
"imulncrablc” to nuclear attack, the House committee 
declared: 

"The carrier is, however, capable of sustaining a great 
deal of damage and remaining afloat and oper^Ie . . . 

"The canicr ran. bv reason of speed and freedom of 
movement, avoid many attacks and minimize the chances 
of success of all attacks against her. Her maneuverability, 
speed and undenvater protection provided in her design, 
and the dcfensiie capabilities of the ships designed to 
accompany her, make her a difficult target for destruc- 
tion by submarine attack. She is not vulnerable to ovet- 
Tunning and capture by an enemy force . . . 

"It is an illuminating fact th.it a modem carrier task 
force is frequently, and in anv event can be at any time, 
spread out oscr an area of ^1,000 square miles, which 
approximates the area of the State of South Carolina. 
Obviously, a force spread over an area of this size docs 
not present a profitable target to an enemy, regardless 
of the type of bomb he may be using. This is further 
emphasized by the fact that the task force is in constant 
movement, and thereby can avoid most of the secondary 
effects of thermonuclear weapons. . . .” 

Electronics Decree 

Some shrewd obseirers already arc discounting reports 
that important changes will result from the consent 
decrees signed bv American Telephone and Telegraph 
Compam' and International Business Machines Corp.. 
to end Gm crnment anti-trust actions. One report is that 
the Government is try ing to assure vsidc competition in 
the electronics industn'. Another anticip:itcs fonnation 
of a vast new number of transistor manufacturers. How- 
e\CT, qualified observers arc skeptical, pointing out that 
with dozens of finns already in the transistor business, 
present production capacity already far exceeds cunent 
demand. They doubt that any linn that is prepared to 
invest the SI or S2 million now required to get into 
transistor production would Innc balked at putting up 
S2S,000 advance royalty payment to obtain a license 
under the previous jrran|cmcnt. — AA'ashington staff 
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Douglas Rolls Out Turboprop C-133A 


By Irvinp Stone 

Long Beacli— Tlie largest cargo plane 
ever to be put into production, the 
tiirbopmp-poncrcd C-135A, was rolled 
out by Douglas Aircraft Co. on sched- 
ule last u cck. 

I'irst fliglit trials are sclicduled for 
the end of Marcli. 

The plane gives the Air Force a new 
cargo potential. Compared to its huge 
predecessor, the Douglas C-124 Globe- 
master. latest transport plane now in 
operation, the C-133.-\ has increased 
capability with resjKet to payload, 
speed and range. Over a given dis- 
tance, such as U. S. to Europe, two of 
the C-1 33As are esipcctcd to accom- 
plish tlic same amount of logistic sup- 
port as five C-1 24s. 

The plane will be able to operate 
from the same fields that accommodate 
the C-124. 

Trotrp Carrying Potential 

At present, quantitv of C-133s or- 
dered is limited to Military Ait Trans- 
port Service air frciglit use. but another 
potential use seen for the plane is as 
a carrier for more than 200 troops per 
flight. 

Parts are in work on the Long Beach 


line for assembly into production items 
reaching to the No. 7 aircraft. 

Design gross weight of the C-133A 
is 233.000 lb-, but maximum (over- 
load) gross ma\’ pusli the figure to 
about 275.000 lb. 

Powcrplants are four Pratt & ^Vhil- 
ncy T34-P-3 turbojir^s. cacli rated at 
6.000 Up. at takeoff! Propellers arc 
Curtiss-U’right Turboclectric units, 18 
ft. in diameter. 

Twenty Jet Engines 

Fuselage is 14S ft. 2 in. long and 16 
ft. 2 in. in diameter. Main door at 
the rear of the fuselage drops to form 
a rump for driving cargo onto the 00 
ft. long cabin floor, whicli is uood and 
studded with friction strips. Between 
floor and fuselage ceiling clearance is 
about 13 ft. 

Sample loads whicli can be driven or 
hauled aboard b\' means of the tamp 
arc reported by Douglas to be two prime 
moicrs weighing more than 40.000 lb. 
each. 16 loaded jeeps. 20 jet engines, or 
various combinations of \ chiclcs. heaw 
ordnance and general cargo. 

Forward loading door on port side of 
fuselage just aft of the cockpit area 
provides an opening 100 by lOS in. 

Cabin is pressurized for high altitude 


operation, and heating system has a 
capaciti' of about 900,000 BTUs. 

At about the middle of the cargo 
area, along tlic port side are compatt- 
ments for the main electrical load cen- 
ter and electronic gear. 

About 2i ft- above the cargo floor 
along tlie sides of the fuselage is a i ft. 
wide walkway tor easy passage witliin 
the hold when the plane is loaded. 

Lights are strung along the cabin ceil- 
ing sides at about 6 ft. intervals. 

Fuel Capacity 

W'ing span is 179 ft. 8 in. 'Flic wing 
houses integral fuel tanks which rcacfl 
inlxiard from the tips to the center wing 
section. Approximately 16.800 gal. of 
fuel can be accommodated. Fueling can 
be done from a single point at the rate 
of about 1,200 gpm. hhicl tank booster 
pumps can be changed without draining 
tlic tank. Tank is automatically scaled 
when pump is removed. 

Tapered wing skin is thicker than on 
the C-124 and stringers have greater 
depth. Wing section bctivccn spars in- 
corporates a piece of skin wliich is the 
longest (38 ft.) yet used by Douglas, 
lliis skin section had to be coiled in 
order to be heat-treated. 

Main landing gear retracts straight up 



FIFTY TONS is payload 
C-1J5. biggest cargo carrier I 

Lg size aiid^ length of ti 
tetioc. Cbnt 18-ft. Curtiss-' 
(abor'c tiglil] absorb the 6 

each P&-WA T34. 'niter 
general layout. 


af Douglas 
I be ordered 
1 ramp door 



Transport 

into faired pods mounted on outside of 
fuselage. Each main gear strut carries 
four wheels and the fore and aft sets 
of two wheels ran be retracted inde- 
pendently so that tires can be changed 
without jacking up the plane. 

Rear Wheels 

Nose gear has dual wheels. Plane 
is intended to laud in fairly flat attitude, 
hence aft section, neat bcfimiing of 
loading tamp, is fitted with hvo small 
wheels with .solid rubber tires which 
make contact with the ground if plane 
should land nose higli. 

Both landing gear pods have phone 
jack connections for intctconimunica- 
tion from ground to inside plaiie. 

Aft section of port side pod houses 
two auxiliary gas turbine units for elec- 
trical, livdraulic and pressurization serv- 
ices. lire auxiliary turbines also supply 
compressed air to start the main power- 

Fonvard section of starboard pod 
carries the connection for single point 
fueling of tlie integral tanks in the 

Plane will be handled by crew of four 
—pilot, copilot, navigator and systems 
engineer. There arc proi isions for hous- 
ing a relief crew for extended operations. 
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AIA Cancels Export Conference 


Washington— An aggtessivc ptogtani 
to promote tlic use of U. S. aeronautical 
equipment in South America, centered 
on a two-day iiitemational symposium 
to be held later this month in Miami, 
has been canceled on orders from 
DeWitt C. Ramsey, president of the 
Aircraft Industries Assn, 

Following Ramsev’s action, Richard 
B, Swan,son, Washington represenbative 
of Convait and cliaimian of AI.\’s Ex- 
port Committee, resigned liis jjositioii 
as committee chairman, Swanson had 
spent several weeks organizing the 
Miami program and arranged for a list 
of prominent U, S. and Latin Amcrie.in 
ar iation leaders to participate. 

The Export Committee lield several 
planning meetings for the Miami con- 
ference at which the ALA staff was rep- 
resented h}’ John Payiic, export director, 
and his new associate. Irving II. Tavlor. 

On Jan. 2?. a month before the 
planned meeting. Ramses’ conferred 
with Swanson and Paviic, then said he 
would hiivc to clear the plan with his 


excaitis’c committee. Later the same 
clay Piivnc tailed Swan.son to announce 
tlrat Ramsey wanted the program to be 
toiisidered by the tvso regional aircraft 
inanufacturcrs’ eouncils- 

Aii ALA s|)okcsman told Aviation 
Week the meeting has been postponed, 
not canceled, and expressed hope that 
Swanson would reennsidet and retain 
chainnanship of the committee. Export 
Committee members did not share this 
optimism, feeling that tlic chairman 
had made his resignation final. 

Purpose of the Miami meeting was 
to prov ide U- S. indu'lry representatives 
witli a hotter idea of the potentialities 
of the Latin Amcrium market, where 
European aircraft manuf.icturcrs liave 
been making snbshmtial sales in tcccnt 
years. The piogr.im included military 
as well as commercial possibilities. 

In addition to future aircraft require- 
ments, there was to be discussion of 
Ijtin America's ait transport plans, the 
equipment available for export and the 
role of international and civil aviation 


regulatory bodies- The AIA Export 
Committee voted for the program as a 
forum vvlietc American manufacturers 
could icam what is needed in Latin 
America, when it is needed and how 
financing arrangements can be im- 
proved. Representatives of the Export- 
Import Bank. World Bank, Bank of 
.America and Chase-Manhattan banks 
were scheduled to attend. 

Mnderators of the forum sessions 
were to include Robert Hot/- editor of 
Aviation Week, and Wavne Parrish, 
editor and publisher of American Avia- 
tion, 

Others who had accepted invita- 
tions to moderate the forums were f. M. 
Barr, president of United Aircraft Ex- 
port Cotp.. Rov T. Hutlcv. chainnan 
and president of Curti.ss-\\'right and 
Fred E. Hines, vice president of Doug- 
las Airtiaft, 

Speakers scheduled for the meeting 
included Senators Homer E. Capehart 
(R.-Ind.) and Stuart Symington (D.- 
Mo.), Lt. Gen. Clarence S. Irvine, 
USAh' Deputy Chief of Staff for Mate- 
riel, Sinclair Weeks, Sccrctan of Coni- 
mcrec. Ruben Berta, president of Varig 
in Brazil and Robert Smith, president of 
Laesa. Costa Rican airline. 

An attendance of about 200 was an- 
ticipated. including representatives of 
airlines, aircraft companies and Latin- 
Amcrican military attaches. 

One representative of a major air- 
frame manufacturer, who is a member of 
the Export Committee, told Aviation 
AVeek he considered the plan “one of 
the most forward-looking programs ever 
to come out of an AIA activity.” He 
said he was "amazed” at the AIA staff 
decision, mainly because it came so htc 
hut also because it appeared as though 
Ramsey had not been cognizant of the 
committee's program. 

Another committee member said he 
was “disappointed'' and that this was 
true also or his company c.xccvitivcs. 

A third committee member said he 
was puz’zlcd by a report that Rainscv 
thought there was insufficient time to 
prepare for the meeting, vvhcii the com- 
mittee had the program well organized 
a month before the session. He added 
there were no signs of disagreement in 
the connnittcc, 

Tlireo other commitlce members re- 
fused comment, except to say that they 
considered the affair an internal matter 
of ,\IA and that thev believe the meet- 
ing will be held at some future date. 

That there vv-.ts some effort at co- 
ordination is made clear bv an export 
subcommittee memorandum dated Jan. 
19 and signed by Payne. It announced 
that a meeting of the subcommittee 
would be held Jan. 25 to confinn plans 
for the Miami session, chartering of 
a DC-6B to c-jtry the industry |nrtici- 
pants to Horida, the hotel reservation 
plan, the agenda and the list of guests. 


Milit-ary Aviation Funds 


TOTAL.. 
uid>d Miiiiln; 
Air Force . 


-373,232 

367,328 

- 59,0*2 

- 6*. 9*6 


UNOBLIGATED 
Dec. 1, 1955 

9,368,689 

2,927.454 

224,289 

12,520,432 

986,129 
224,497 
358,404 
1 ,569,030 


EXPENDITURES 
July through 
November, 1955 


151,842 

137,715 

1,077,779 

UNEXPENDED 


13,360,631 
5,41 5,569 
369,696 
19,145,896 


TOTAL. . 


215,290 

48|*B8 


1,390,057 

504,754 

926,565 

2,821,376 
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VS4F TParns Developers: 


Production Contract Is Not ‘Automatic’ 


Impoi’lance of Components Emphasized 

Air Force’s dCTclopmciit t^c with Russia is not confined to areas covered by air- 

nized by the Air Matcr^ Conmiand.'^en. Baker say s; ^ 

our existence in tliis world, it is essential that we inainhiin superiori'h in the technical 

"It is our task to insure not only that WC keep up with him, hut more— that we 
stay alie-jd of liiiii— as we arc at this lime. In this technical race there can be no 
question in any of nut minds that the most important single element, on ciHict side. 

nuclear weapons, 

"TTieteforc, the major emjihasis in tills race must be toward the dcvcloimient ol 

“When I spak of the air weapon. I mean more than the airframe and the 
engines- . . - Principally 1 refer to tlic vihl components and electronic devices which 
today arc adding more to on: combat effectiveness than other im|iiavemcnts liavc 
the prospect of giving us." he said. 


USAF's Ait Materiel Command has 
issued a new double-barrelled vv.itniiig 
to the nation's aitcrjfl and component 

• AMC does not iccognizc any claim 
to ptoprictary rights by industry when 
a vveapous svstcin or component is de- 
veloped in all or part with USAF 

• Firms which develop new systems or 
components must resolve internal dif- 
ferences between dcvclo|)mciit and pro- 
duction specialists as an important step 
toward insuring production contracts. 

Maj. Gen. David H. Baker, AMC 
Director of Procurement and Produc- 
tion, says the Air Force recognizes that 
the “increased complexity of our weap- 
ons and components and the need for 
speed in development places such a 
heavy risk on any company that .Air 
Force support is neccssan- in order to 
insure that wc maintain air superioritv. 

“However,” he continued, “in these 
cases where the Govcniment Fiqiports 
the development. I would like to em- 
phasize at tins point that the award of 
a Government contract for development 
docs not mean that a production con- 
tract award will be automatic." 

Air Force Contribution 

Speaking before an industrial group 
at Chicago, Gen. Baker cmplusizcd: 

“It is in this area that manv factors 
must be evaluated in placing tlic pro- 
duction contract and since the Air Force 
has paid for all or part of the develop- 
ment, the tight to go to the qualified 
elements of the industrv on a competi- 
tive basis is inherent in anv agreement 
reached between the Govenimcnt anti 
the development agenev,” 

Gen. Baker made it clear that USAI' 
would prefer to buv .ni item from the 
company that developed it. 'I’op con- 
siderations are price and the companv’s 
capability to produce. 'Hie reason is 
simple: AMC already has made a sub- 
stantial contribution, with a dovclop- 
ment contract, toward jnitting the firm 
in a favorable competitive position. 

He pointed out that the developer 
“has more knowledge than anv one else 
about the product and the manufactur- 
ing problems involved. 

“Frequently he has been furnished 
sonic tools and equipment, particularly 
wlicrc hardware has been produced as 
part of the development. Tlicsc ad- 
vantages should place the developer in 
a favored position cost-wise and time- 
wise and he .should be able to compete 
with any otlier good development-pro- 
duction company in the industrv.” 


I'hcre arc cases, Gen. Baker said, 
where AMC may be willing to pay a 
price differential in order to place a 
production contract witli a developer. 

' llowcvcr,” he continued, "no Gov- 
ernment-supported developer can ex- 
pect to automatically receive a produc- 
tion contract without full consiocration 
of competition and ultimate costs to 
the Government. 

"When a good developer loses pro- 
duction awards to qualified competitors 
he should c-arcfully examine his pro- 
duction organization to insure tliat he 
produces efficiently.” 

Gen. Baker indicated he lias found 
contractors— “many organizations and 
many individuals”— wlio are liighh’ qual- 
ified in the development field hut in- 
ept vvlien it comes to production of 
the item. 

He snid: 

“The skills, capabilities and knowl- 
edge which arc needed to produce on 
schedule and at the most reasonable 
cost arc not flic same as that knowl- 
edge whicli, when applied to scientific 
and development progress, shows such 
outstanding results." 

Payoff Is Production 

Gen. Baker referred to some out- 
slanding cnginccis who arc limited in 
their nianagcmciit and production cap- 

"Iii the long run."’ he siiid, "it is not 
the development in itself that gives us 
superior air power, but if is the actual 
production of the developed items in 
quantity and tlieir delivery to our figlit- 


ing units where wc pay off in superiority 
in the air." 

Component makers were encouraged 
bv Gen. Baker to keep in close contact 
with airframe and engine makers if 
thev want to stav abreast of the state of 
the art. 'Ilicsc firms, lie said, “repre- 
sent the greatest fund of future tcch- 
iiical requirements and tlic greatest 
potential inilitarv market . . 

He pointed out that all properly qual- 
ified potential confraefors can benefit 
from the Air Research and Develop- 
ment Command's Technical Develop- 
ment Symposia. 

In addition. Baker said, the prime 

cess to ARDC facts— sometimes secrets 
—that will help them guide component 
ni.ikcrs to the most lucrative fields for 
dcvelopincnt activity, 

Rerliii Named Cliainnaa 
Of Helicopter Council 

Don R. Berlin, president of the 
Piasecki Helicopter Corp.. is the new 
chairman of the Helicopter Council of 
the Aircraft Industries Assn. J. E. 
Leonard, manager for inilitarv salcs- 
liclicoptcr of Cessna Aircraft Co., was 
named vice chairman. 

IliC council is now composed of 
eleven companies- Gyrodyne Co. of 
America, St. James, L. I., and Kcllctt 
Aircraft Coip. of Camden, N. J„ be- 
came members during the council 
meeting which was held in Washington 
last week. 
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FIOIA Voodoo's XlfS “it ,:“1X “f. 

faces near trailing edge, suggesting the use of boundan-Iovct confiol by supcrcirculation. 


Jackson Cites Red Missile Progress 


Wasliington-Sen. Ilcnrv fadson 
(D.-\Vaslt.), tUaitman of tlie Milihity 
Applications Subcommittee on Atomic 
Energy, ptcdicted tliat tlic Soviets 
would will the race for tlic intermedi- 
ate-range 1.500-mi!e ballistic missile. 
He said this development would nullity 
the effectii’cncss of tlic Strategic Ait 
Command manned with medium-range 
B-47 bomlscrs. 

He told the Senate: 

"There is the danger that the Soviets 
may fire a 1, 500-mile ballistic missile 
before the end of this vear— 1956. 

"Some may minimize the importance 
of such an achievement, llicv may 
say that the Soviets, operating from 
their present bases, could not teach the 
American heartland with a 1.500-milc 
missile. They may contend that bal- 
listic missiles will endanger this coun- 
try only when the Kremlin achieves a 
weapon of tnie intercontinental range. 

“Tills is not the case. Tlic existence 
of a 1,500-milc Soviet ballistic missile 
would cancel out our one vital advan- 
tage over Russian air-atomic power- 
our svstem of overseas air bases. Vir- 
tiiallv all of our overseas S-AC bases are 
within easy striking distance of a 1.500- 
mile missile. Sucli a missile could level 
these bases in a matter of minutes. 

"VVitlioiit these buses, our Strategic 
Air Force would be a shadow of its 
former self. bVithout these bases, thp 


effectiveness of the B--I7 bomber— the 
present backbone of our striking force 
—would be drastically rcducccL W'e 
would be forced into primary reliance 
upon the now obsolete B-16, and the 
long-range jet B-52— only now br^in- 
ning to trickle off production lines. 

"A Soviet 1,500-milc missile could 
turn our strategic thinkiog upside 
down. It might well compel us to write 
off our overseas ba.scs as virtually use- 
less. A Russian 1,500-mile ballistic 
missile could force .Amcticaii aitpower 
to retreat 5.000 miles from the Soviet 
Union." 

iMach 1.7 Speed Seen 
For Rocket-Viper MD-.S.'iO 

Paris— The Marcel Dassault MD-550 
interceptor incorporating a SFPR 
rocket engine is ready for its next set 
of tests. The b'rcncli delta prototype 
has been turned back to the companv 
after several weeks of fests at the French 
government's flight test center at 
Bretigny. 

The ktD-550, which first flew in 
May, 1955, is powered with two Viper 
turbines made in France by Dassault 
under .Armstrong-Siddclev license, 
bb'itli the rocket motor. l!)assault ex- 
pects the plane to reach hfach 1.7. 

'flic French have previously experi- 
niaited with rocket engines on the 


Trident, which lias reached speeds of 
1.100 mph. in level flight with the 
supplcmciitarv rocket engine. 

Runaway Regulus 
‘Dumped’ in GroA C 

l.ais Angeles- -A training version of 
the surfacc-to-siitfacc Regulus guided 
missile spun into an orange grove near 
Porterville, Calif., last week. 

The missile took off for the training 
flight from the Marine Corps auxiliary 
air station in the Mojave Desert on 
tests for the Navy guided missile unit 
there. The Regulus crashed to the 
ground, missing houses by only 200 
yards, and dug a crater about 12 ft. 

An official Navw statement said: 

"Tlirouglumt tlic entire flight the 
missile was never without escort and 
we feel this missile was at no time a 
hazard to the general public.” 

T'lie runaway Regulus got into 
trouble when it broke away from two 
escort F9F Cougar jets and started to 
climb and penetrate the oictcast. The 
control aircraft followed the missile to 
25,000 ft. where tlie>- gained intermit- 
tent pnsitii’c control- 'TTie pilots were 
able to execute a slow let down through 
the oi’crcast, but because of the missile's 
low fuel supply at this point, the con- 
trol pilots were unable to get it back 
to home base. They were forced fo 
"dump" it to the ground. 
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Wilson Creates Missile Aide Post 


Washington— Secretary of Defense 
Charles E. Wilson has established the 
post of Special Assistant fo the Secre- 
tary of Defense for Guided Missiles to 
accelerate the nation’s missile programs. 

Tile new special assistant will have 
broad authority, acting in W'ilson's 
name. Wilson said last week that the 
new man must be primarily “a do-ct" 

Mr, Wilson also said in ansivcr to 
criticism from Sen. Henry fackson 
(D.-Wash.) (sec page 50) that ‘'every- 
thing possible” is facing done to push 
development of intercontinental bal- 
listic missiles and intenncdiatc-rangc 
missiles. 

Wilson’s new assistant will act as 
chairman of the recently-created Ballis- 
tic Missiles Committee and act as Wil- 
son's aide in contacts svith the Assistant 
Secretaries of Defense for Research and’ 
Development. Applications Engineer- 
ing. Comptroller, Properties and Instal- 
lations and Supply and Logistics wlicn- 
ever their actiiitics affect the missile 
programs. 

Tire new aide also will advise the 
Amied Forces Policy Council, the Joint 
Secretaries, the Joint Chiefs of Staff and 
other Defense Department agencies. 

He will make periodic reports to 
Wilson, prepare any special reports 
needed, and be charged with prepara- 
tion of. and presentation of any missile 


reports required by the National Se- 
curity Council and the President. 

The new position grew out of efforts 
started Inst November to give tlie mis- 
sile programs “more u^cncy" and "a 
good pash," Wilson said. The Anny 
and the Nai'v were brought into missile 
work more fully and ordered to develop 
a mid-range missile based on the Army's 
Redstone. The Air Force, which is 
svorking on both mid-range and intcr- 


Washington-Sen. Stuart Symington 
(D.-Mo.) charged that the Administra- 
tion’s hopes for a balanced budget for 
P'iscal 1956, which ends June 30, hinge 
on weakening the defense program. 

"To get this balanced budget this 
year, expenditures for combat aircraft 
arc being reduced os'cr a billion dollars,” 
Symington said in a Senate speech. 

"You have heard a lot of talk recently 
about out inability to compete with the 
Communists on a qiiantitv basis, and 
that, therefore, we must excel in qualitv, 
especially technological quality. 

"But in order to achieie this bal- 
anced budget in Fiscal 1956, expendi- 
tures for defense research and develop- 
ment have been cut $27 million,” 
Symington, a former Secretary of the 


sile program increased at that time. 

M’ilson said he still is looking for a 
man for the job. "HcTI operate in my 
name and I’m a little touchy about 
who docs that," the secretary said. 

The new aide's job will be similar to 
that of K. T, Keller's, who was ap- 
|)iiintcd hi' the Truman .Administration 
to ramrod the guided missile program. 
Keller stayed on at Defense for several 
months after Wilson became secretary. 

He made some reports to Wilson on 
missiles and 'T’ve been in reasonably 
close touch with the situation ci’cr 
since then.” Wilson said. 


power program is being reduced by 
S300 million and the Anny is being cut 
an additional S390 million. 

“Wc have heard a lot of talk and 
read a lot about being able to cut the 
Armv and Navv and Marines because 
of tHc growing importance of air power. 
Nevertheless, in order to achieve a bal- 
anced budget, we are nosv cutting the 
expenditures for the Air Force even 
more than for the Anny and Navy, . . . 

“All this is ci’en more interesting be- 
cause of testimonv given the Senate in 
secret session stressing the almost unbe- 
lievable build-up in Communist ait and 
sea strength in recent months. Their 
supremacy on the land has long been 


continental missiles, had its guided mis- 

Symington Protests Air Cuts 

Air Force, also protested that the sea 
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Army’s Weapon Plan Indicates 
More Responsibility for Industry 


By Claude ^ ilze 

^\'asl^iIlgton— U.S. Atim's increasing 
emphasis on research and deselo|)nicnt. 
utilizing better planning and better 
loordination witli operational require- 
ments. indiciites a growing role for in- 
dustry in providing eqiiipincnt for the 
[not soldier. 

The progr.mi is not confined to air- 
craft and missiles and includes a vast 
field of militars' hiiidwarc unheard of as 
icce-ntly as the Korean war. Yet the fact 
remains that the aircraft and related in- 
dnstric.s probabh have the most to gain 
from intimate knowledge of modern 
.\rmy thinking, the kind of hardware 
lliat will be needed and flic ,\rm\’s re- 
search and development philosopbv, 

\\'imain II. Martin, the Amis s ci- 
vilian Director of Research and De- 
velopment has been on the job for only 
four months. Yet, he told .Avi.vtion 
WTek, he alrcadv is convinced that 
the most important aspect of his pro- 
gram is that of project jilanning. Martin 
defines this as "the matching of opera- 
tional needs with technological pofen- 

This great demand hears a striking 
parallel to vvliat the U. S. .\ir Force has 
learned about tlie cliallcnge before 
-kmcrican industrv- to speed develop- 
ment and shorten the cvclc leading to 
proihiction of weapons. 

Concentrate Responsibility 

W'hat must be provided, Martin says, 
is "data nn which to base sound deci- 
sions as to what to develop, produce 
and use." MTiile the .Annv docs not 
face the heated rivaln- froiii Russia to 
Ihe extent that is spurring IIS.M'' in the 
air. it is clear that .American industrv is 
going to le.irn much more about its re- 


Nuclear Po>ver Study 

U. S, Aniiy liuf week awarded a study 

mine how nuclear power cau be used to 
imi|itl land and water vcliicles. 

The SIOO.OOO project was launched 
by the Transporfalion Corps in an agree- 
ment with the Niielear Development 
Corp. of America. White Plains, N. Y. 

Items to be considered in the stndv 
wni include railroad locomotives, harbm 
vessels and inland waterway craft, in- 
cluding tugs and freight supply ships. 
Nuclear-powered vehicles would he 

where fuel deliveries arc a ma|or logistic 


search and development problems, 

Martin recently told the Army Scien- 
tific Advisory Panel in a meeting at Fort 
Bragg. N. C.: 

'"Ihc desigii-dcvolopnient phase is 
one which I feel should bc placed 
brgelv in industrv- and that for new 
complex devices, the design-develop- 
ment agency should preferably Ik the 
line responsible for the initial produc- 
tion of the new item. 

"I have this conviction because my 
expetienev; indicates that it is advantage- 
i.ns to concentrate responsibility for 
both design and initial production in 
i-nc agency. . , , One advantage of this 
single responsibility (is) the opportunity 
for interaction of design and produc- 
tion engineering. 

"Additionally , we want to draw upon 
the ingenuity, skill and experience of 
industry. 

"This is particularlv important with 
sucli new complex devices as guided 
missiles, fire coiitro! systems and com- 
imiiiicatioiis equipment, where freedom 
fioin service failures and c.isc of main- 
tenance are so desirable. 

Penalty Clauses 

"Industry has made wonderful prog- 
less in tlic rcliabilitv of .sneli things as 
.nitomobiles, telephones, radio sets and 
hoiiscliold appliances. 'ITvc inilitarv 
vviiiits design for service in wliidi the 
factors of reliability, maintenance and 
operating cost liavc tlieir proper w-ciglit, 
along with first cost,” he s;iid. 

Martin denied Isis approach is a 
dep.irtnre from traditional Arniv devel- 
opment philosophy hut acknmvledgcd 
if is one alrearly used widely in the 
aircraft industry. The difference, as 
he secs it, is that a large |)roportion 
of the aircraft makers alvvavs have been 
dc|Kndent for the most part on mili- 
tary contracts. 

'Ihcv have been requited, when In 
production, to turn out a serviceable 
weapon system or suffer the wrath of 
their oiilv customer. There have hecii 
times when this wrath did not do the 
]ob. 

The complexity of modern weiipon 
systems, the demand for greater econ- 
dmv and depcndabilitv, have led the 
,\ir' Force in 19?5 to’ reemphasize its 
dcmaiicl for better industrial |icrform- 

Onc example of this is the recent 
move bv the Air Materiel Conmiand to 
include penalty clau.scs. to be invoked 
upon failure of a contractor to meet 
USAF standards. 

Martin emphasizes that his own 
ideas arc not official Army policy. But 



bc feels that the best way to intro- 
duce a new item into service is to 
make the initial production contractor 
responsible tor "the initial supply 
of the special tools, testing equipment 
and information required for the in- 
stallation. testing adjustment, opera- 
tion and maintenance of the new ai- 
ticle." 

This is a close approach to USAF’s 
weapon system concept, giving entire 
responsibility to the prime contractor 
for successful perfonmmcc of the sys- 
tem ill iipeiutiim. 

'There are important differences in 
Army procurement. Must iinporlant 
prabablv is the feet that traditional 
ground soldier equipment lias come, 
for the most |>art. from the .-knnv's 
own ai.scnals and contractors who arc 
■ concerned mainlv with commercial 
products. Tanks arc built by factories 
that make automobiles. Big guns come 
from huge machine tool or locomotive 
plants. 

Change in System 

Entry of the .Army into the field of 
s|)ccia1iz.cd aircraft and guided missiles 
has altered this picture. The Transpor- 
tation Corps still has not salved many 
of its maintenance ptoblcins with heli- 
copters. for example, and the Army- 
push is on to speed development of 
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new- types of "aerial vehicles” better 
suited to tlic mission of the ground 
forces, llicse problems are getting in- 
tense consideration at the Array Avia- 
tion School at Ft, Rucker, Ala. (AW 
Dec. 26. p. 1 5). 

It is Martin's belief that industry 
caii and will help in these develop- 
ments. lie told Aviai-io.n Week that 
the arrangement at Redstone .Arsenal. 
Huntsville, Ala., vv-herc the Redstone 
missile was dc\clo|jed, was an excep- 
tional case. 'Ihe program was dictate 
bv- the feet that the .Army utilized the 
skills of about 100 German scientists 
brought here from Pecncmucndc after 
World Ak’ar It. 

The same men. still at Redstone, arc 
working now on the new joint Army- 
Navy 1.500-iiiilc miHile. Again, it is 
a matter of utilizing their knowledge. 
As in the case of the Redstone, now- 
ready- for ptodnetion at the Chrysler 
Cor]), plant in Detroit, the new missile 
will be built by- private industry-. 
Emphasis on Planning 

Martin, however, appears to recog- 
nize the weaknesses of this system, lie 
S.1VS that "a lot of creative dcv-elopment 
takes place today in, and in prepiation 
for, mamifecturc, and parHciilarlv in 
engineering for mass ptoductiem. 

■’Design-development should bc 
closely related to this production engi- 
neering , . , each can interact on the 
other, in the interest of performance 
and cost of the product, ...” 

This, he dcckires, runs ‘‘somewhat 
counter to the arsenal pattern for the 
development and production of militarv 
ordnanee. In the newer arts of war such 
as guided missiles and fire control svs- 
tems, industry now- is engaged hcavilv 
in development and prodiicfioii.” 

Martin feels that his emphasis on 
planning is the most important part of 
his approach to his job. lie savs he 
found the Army far ahead of where he 
thought it was in the field of opera- 
tional plans. Once these are studied bv 
dcv-clopmcnt experts, projects can be 
selected and plans laid to insure con- 
centration of effort in the field vvhctc 
the promise of progress is brightest. 

The Army's research and dcvclop- 
ment director feels strongly that his 
branch of the scn-iccs needs mote 
scientific skills among the men in uni- 
form. This he views as essential if 
soldiers are to intelli|ently pose prob- 
lems and appraise the paper studies or 
actual hardware produced by industrial 
developers. 

Martin believ-cs the Armv's program 
planning should cover up to 10 vears 
and could involve “more than one gen- 
eration” of items. 

"For a field such as guns and missiles 
for air defense, w-e currently l)ave avail- 
able sev-eral dcv-iccs.” he sav-s. 

"Ak'itli such operational .stvidies as I 
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have mentioned, and a surv-ey of the 
research and dev elopment potentialities, 
we can come up »-ith the ideas as to 
what performances and devices we 
want, say-, in the 1960-1965 period. 

"With the current and long-range 
pictures, vve arc then in a good posi- 
tion to detenninc what steps vve should 
take in getting ftoin where vve are to 
where we w-ant to bc in 1965 . , . avoid 
making marginal improvements which 
are not worth the effort and cx- 

The Armv's Scientific Advisorv 
Panel, ht-aded' since 1951 bv Dr. lames 
R. Killian fr., president of Massachu- 
setts Institute of 'Technology, now has 
a new cliairman. lie is Dr. Frederick 


L. Hovde, president of Purdue Uni- 

Martin has suggested that the pane! 
adopt an organiz;itiDn that is divided 
into lour areas to co\-ct Armv interests. 
They arc; 

• Mobility on the battlefield and in 
getting to the combat ama, 

for a mobile and dispersed Amiy. 

• Logistic support for a mobile and dis- 
persed Army. 

"With today-’.s technological poten- 
fialifies,” he says, "vv-c must increasingly 
select the critically important projects, 
rather than try- to carry- all tho.ve that 
have interest." 


CAB Proposes Copter Pilot Rules 


Washington— I k-licoptcr ccrtifie.ition 
and operating rules for scheduled air 
carrier operations have been pro|)osed 
by- the Civ il Aeronautics Board as a new- 
Patt -16 of the Civil Air Regulations. 

'The issuance of air carrier operating 
certificates for helicopter operations is 
presently coveted by a special C.AR 
which will automatic-ally tcrmiivatc 
upon the effectiveness of tlic Board's 
new- proposal. Since the proposed new 
mlcs arc being circulated for the tliird 
time since F'cbruarv 1950 the Board 
set Mar. 51 for return of industry- t-oin- 
incnt. 

•At the same lime, C.AB is proposing 
an amendment to C.AR Part 21 which 
would establish provisions for the issu- 
ance of an airline transport pilot rating- 
helicopter. 

'live proposal Is to add a new section 
to C.AR Part 21 outlining the aeronau- 
tical r^uirements for an airline trans- 
port pilot rating-liclico|)tcr. I'irst such 
proposal was circulated to the industn- 
in )ulv 1953 and subsequentiv revised 
in lune 195-4. 

■I'he revised regulation will require 
the applicant for an airline transport 
pilot ratin|-lic!icoptct to demonstrate 
aeronautical knowledge, experience and 
skill. 

Each applicant w ill have to hold valid 
commercial pilot and insttumciit rat- 
ings, or equivalent as determined bv 
thc Civ-il Aeronautics Administrator, 
and have had at least 1,200 hours of 
flight time as pilot within the last eight 
yc-ars. of vvliicfi; 

• 500 hours shall have been cross- 

• 100 hours shall have been night 
flight time. 

• 150 hours shall have been in heli- 
copters, with five hours no less than 60 
days prior to date of application and 75 
hours as a pilot in command of a heli- 

ler. 

Icanwhilc. the Nan- has taken the 
Sikorsky lISS as the first helicopter to 


bc qualified for standard instrument 
fliglit under the same rules applied to 
fixcel-w-ing aircraft. Although rules for 
instnmient flight as set up by- the Navy 
and C.A.A do not specifically prohibit a 
lielicoptcr from flying Instrument I'light 
Rules, no commercial or military heli- 
copter has been considered fully instru- 
ment qualified, 

'live IISS, which is now- being de- 
livered to botli the Atlantic and Pacific 
fleets, is considered by the Nav-v- to bc 
the first helicopter to meet all tcquirc- 
nieiits for instrument flight. Navv 
spokesmen said the IISS Isas the sfe- 
bilitv-, flight instruments and cmnnuini- 
c.itioii sy-stems w-hiclv make the rotarv-- 
wing aircraft as safe and dependable in 
blind flight as a single-engine fixed-wing 
plane fully equipped for instrument 
flight. 

.Aircraft stability of the IISS is helped 
by auto-stabilization equipment, which 
ensures additional stabilitv- required for 
case of flying mandatorv- under Il-'R 
conditions. 

As part of the helicopter instrument 
flight evaluation project being cnii- 
ducted at the Naval Air Test Center, 
Patuxent. Md„ ectfein qualified pilots 
have been issued helicopter instrument 

The first naval pilot to receive such 
a rating was Lt. Cmdr. WTIHam Casey, 
chief of rotary- wing flight test at Pa- 
tuxent. 

It is expected that Navv- and Marine 
Corps pilots will, in the future, qualify 
for helicopter instrument rating in the 
Sikorsky IISS. 

The Navy-'s helicopter Il-'R project 
at Patuxent is part of a long-range 
program of the military- services and in- 
dustry- to qualify- future helicopters as 
completely all-vvcathcr aircraft, capable 
of navigation and flying their military 
missions under any condition of 
weather or terrain and under all con- 
ditions of flight from hover to )naxi- 
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Lockheed Moving Missile Division 
Into San Francisco Bay Region 


Los Angeles— Li)cl:liecd Aircraft Corp. 
will muse its Missile Svsfems Disision 
from Van Nuys to a 275-actc site at 
Simnsvale in the San I'rancisco Bay 
artsi. Early step in the move will be 
construction of 96.000 sq. ft. of manu- 
facturing splice at Sunnyvale. 

llic company also ssili construct a 
number of rescarcii laboratories for ad- 
vanced studies in the fields of missiles 
and unmanned aircraft on a 22-iicre site 
at Stanford Unirersity. Palo .Mto. about 
seven miles from the Sunnyvale loca- 

Constructiou rrill bc'|iri at once on 
t«o laboratories, c-.ich enrtompassing 
51,000 sq. ft. 

Ihcsc new Missile Systems Division 
facilities arc the initial steps in a re- 
search and development program on 
nhicli about $20 million will be spent 
in the nest three years. 

More Skills Available 
Clioicc of the Snnmvalc and Palo 
Alto sites imdoubtedly is related to tlie 
numerous responses Lockheed has got- 
ten to its ads’crtisements for engineers 
and scientists from the San h'rancisco 
Bay area. It lias outranked other areas 
polled by a ratio of four to onc- 
Anothcr factor for locating in the hav 
area. Gross pointed out, is that it lias 
become “a «nter of electronic and 
other research effort.” Lockheed's labo- 
ratories at Palo Alto "'ill bring it to a 
technical center near the area already 


tenanted by General Electric, Eastman 
Kodak and Varian Associates. 

Dr. Louis N. Ridenour, research di- 
rector of the Missile Division, has said 
tliat Lockliccd plans to dciclop close 
associations in both education and 
research «ith Stanford scientists. Pro-t- 
iniity to tire iniiscrsity and its labora- 
tories, he says, will giic Locklieed re- 
searchers an oiiportuiiity for adsanced 
stndv. Consulting opportunities at the 
Mi.siik Division will be afforded the 
Stanford faculty. 

Van Nuys Plans 

The Missile Svstems Dii'ision’s Van 
Nuys plant is now engaged in more 
tlian a dozen secret projects covering 
lirtually every phase of missile teeh- 
nology, Lockheed reports, and the plant 
will be fully occupied for a considerable 
period. When the Missile Systems Di- 
l ision's inoi’c to Sumiyvalc is completed, 
other Lockheed actii itics will take mer 
the Van Nuys plant, since Lockheed is 
planning an expansion of rescarcii and 
development and production facilities 
in Southern California. 

Missile Division personnel are sclicd- 
iilcd to be at work at the Stanford site 
this fall, and at Sniinyvalc by the end of 
the year, with 500 cmplovcs expected 
to be at both sites at that time. 'ITic 
dii ision noiv employs about 3,000. 

'llic Missile Systems Division has had 
a troubled past- Organized late in 1933. 
it muved into the Van Nuys plant in 


193-1. The following year building plans 
for Van Nuys were cancelled, parti.iilv 
due to the plant dispersal pnlici laid 
down by the Department of Defense. 

Late in 1935 there were a number of 
lesignations among top-echelon person- 
nel (AW Dec. 19. p. 16). Ehvood R- 
Qiiesada, Lockheed vice-president and 
general manager of the Division, re- 
signed in November. 'I'lic following 
month, about 20 more Missile Diiision 
scientists resigned, including the head 
of the rescarcii laboratories oranch, di- 
rector of the computer and controU 
laboratory, chief of the systems labora- 
tory, and assistant bead of the nuclear 
section, 'I lie resignations reportediv fol- 
lowed a decision by Lockliccd nianagc- 
meiit tliat the Nlissilc Division's re- 
search laboratory would not have a 
controlling influence in projects of a re- 


Sliorl Reserve Enlistments 
Are Closeil to Teehnieiaii*- 

Becausc aircraft and engine mechan- 
ics, electronic tecimicians. mstrimient 
repairnicn and machinists ate "urgently 
needed" by the armed forces, they no 
longer are eligible to enlist in the 
tliree-to-six-mmith niilitarv resene |jro- 

Officc of Dcfaisc Mobilization ric- 
leted the four skills from the short 
enlistment list after conferring with 
the Secretary of Defense and tlie Inter- 
departmental Man|jower Policy Com- 
mittee. ODM pointed out. Iioweicr. 
that journeymen and apprentices in 
these occupations still are eligible for 
occupational defetmeut. 
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Just as the bold, firm signature of John Hancock signified full acceptance 
of the responsibilities contained in the Declaration of Independence, 
so does the Rlieem signature, on a prime or sub-contract, signify full 
responsibility for every commitment to the most minute detail. 

In every operation, from preliminary research through precision 
engineering to quality-controlled production, responsibility is a sacred 
crust at Rliccm and is the key factor in Rheem's enviable record 
of low pet-unit cost and on-time completion schedules- 
The Government Products Division facilities of Rhcem are presently in 
quality development and production on air frames, missile and jet-engine 
components, airborne ordnance, electronics and ordnance materiel. 

YOU CAN RELY ON RHEEM 

Rheem Manufacturing Company • GOVERNMENT PRODUCTS DIVISION 

DOWNEY, CALIF. - SAN PABLO, CALIF. •WASHINGTON, D.C. ‘PHILADELPHIA, PA. • BURLINGTON, N.J. 









IN SEVEN-LEAGUE BOOTS 


Navigation systems 
for use over land and sea 

depend more and more on radar ... for long-range course control, 
for accurate terminal guidance in any weather, 
and for mapping at high speeds and altitudes. 


Maxson’s development and manufacturing 
program includes mapping radar, computers, 
and other devices 
essential to modem navigation. 
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ALL SWEDISH AIR FORCE utt-Jcl wings ar 


>c equipped with the Saab A32 Lan.sen alJ-wosthcr fightci (abosc) within near futui 


Saab All-Weather Fighter 
Goes Into Full Production 



-^i/'Fe/v 


VSBKiV 


adds 


to any fuel gage 


Bill Tightening Contract Policies 
Probably Won’t Affect USAF, Navy 


Washington— Legislation tigliteniiig 
tlic aiitliotity to negotiate defense con- 
tracts— wliicn seems eertain to be en- 
acted— is not expected to have mueh 
effect on the contract policies of the 
Air Force and Navy’s Bureau of Aero- 

The Assistant Secretary of USAF for 
Materiel, Dudley Sharp, explained to 
House Anncd Services Committee why 
thc bulk of militatv aviation contiaeb 
must be negotiated, despite tlic policy 
of the 1947 Armed Services Procure- 
ment Act declaring competitive bid 
contracting the rule and making negoti- 
ated contracts the exceptions: 

"During Fiscal 1955, approximately 
85% of the dollar amount of all of 
our procurement actions rcBcct the pro- 
curement of airplanes, engines, complex 
electronic equipment, fire control and 
bombing systems, guided missiles, and 
research and development work, . . . 
The reiison for the very high percentage 
of dollars whicli we place bv negotia- 
tion thus becomes teadilv apparent. . , . 
Further, we must frankly advise that we 
know of no wa\’ that these major items 
fan be procured by formal advertis- 

l.egislation approved bv the House 
committee would strike out the author- 
ity to negotiate contracts because of a 
Prosidcntially-dcclarcd ”emctgencv." 
hot the past fis'e years, all negotiated 
contracts base been justified b\' the 
emergenev declared by former President 
Truman in December 1950. The meas- 
ure. sponsored bv Rep. Carl Vinson 
(D.— (2.1.). chairman of the committee, 
would requite that an "cmcrgeucs''’ be 
declared bv the Congrc.ss before it 
could be used as justification. 

1110 measure would mean that 
negotiation must be justified under one 
of 17 permissive exceptions to com- 
petitive bid contracting in the 1947 act. 
Periodic reports to Congress on con- 
tracts let under these exceptions are 
required. Tire services conceded in 
House hearings that the reason they 
had justified negotiations under the 
Presidential emergenev was simply that 
it was "easier" because it averted this 
reporting requirement. They insisted 
that all contracts negotiated since 1950. 
however, could be justified under one 
of the 17 exceptions. 

.Among these exceptions, under 
which tire services arc permitted to 
negotiate coirtracts. are: 

• If “the public exigency will not admit 
of the dekr- iircidcirt to adrertisirrg.” 

• For supplies or services for which it 
is impracticable to secure competition. 

• Contracts for experimental, dcvclop- 


irrcntal, or research work, or for the 
nraimfacture or furtrislriirg of supplies 
for experimentation, derclopnrcnt, re- 
search. or test. 

• For classified projects. 

• P'or tecimical cquipnrent when stand- 
ardization is necessary in the public 
interests. 

• For specialized supplies tequiriirg a 
substantial initial investment or an 
extended period of preparation for 
manufacture when it is determined that 
competitive bidding “may require dupli- 
cation of ins’cstment or preparation al- 
read\’ made, or will unduly delay pro- 

• When it is determined “that it is in 
the interest of the national defense that 
anv plant, mine, or facility or any pro- 
ducer, manufacturer ... be made or 
kept arailable for furnishing supplies or 
sen-ices in the ewent of a national 
emergency. . , 

Kits Will Reduce 
AMC OAerliaul Costs 

Tinker AFB, Ofcla.-Purcliase of over- 
luiul kits instead of indhidual parts 
will be started soon as part of the Air 
Materiel Command's continuing drive 
to cut costs, force more efficiency into 
U. S. Air l-'orcc operations. 

Oklahoma Cits .Air Materiel Area, 
site of the world's biggest jet engine 
oserhaul facility, ss-ill launch the pro- 
gram on a scrsice test basis svith six 
inaiiufacturers of pumps, valves and 

is anticipated that the program svill 
expand to include aircraft, engines, 
electronic components and all other 
moving equipment purchased by the 
Air l-'otcc, 

Twentv-five members of the Aircraft 
Industries Assn, arc attending a two-day 
meeting at this headquarters to study 
the new program and lay plans for its 
application to other commodities. 

Figures provided by the Oklahoma 
Cits- .AM.A show that under the kit 
system. USAF actually will spend more 
moiics- for replacement parts, but 
savings effected in their purchase, han- 
dling and distribution will bring sub- 
stantial overall economies. In the case 
of oserhaul for one line item, cited 
as an example, there svill be direct 
savings of S5.252-most of it in paper 
svork and storage expenses. 

Tlie new overhaul kits svill include 
onls- loss- cost items required for field 
maintenance or os-erhaul. as ss-cll as 
(hose for sshicls there is a high replace- 
ment factor. Iliis ssill eliminate the 
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need for provisioning procedures for 
each item, nut and bolt and other small 
item needed by the field meclianie. 

It is estimated, for example, that the 
Oklahoma City AMA is the prime 
source for 900 end items and that it 
n-restics ssith about 11,000 separate 
sparo parts in order to scrsicc them. 
Under the new program there ss-ill be 
i.nly 1,800 kits to do the job. divided 
into 900 maintenance kits and 900 
overhaul kits. 

In .rdditiun to the e.ish savings ex- 
pected from the kit program, AMA 
sees other ads-antages: 

• Stock lists svill be cleared of thousands 
of items. 

• Prime demts and specialized bases 
will alss-ays nas-e the majorits- of spare 
parts needed. 


• Complete repairs ss-ill be possible at 

• Follow-ups and expediting orders will 
be reduced. 

• A slasli in repackaging and transporta- 

Itcms ss-hich cost less than SI will 
be autoniiitically replaced under the 
nesv sssfem. 'I'fiis svill eliminate clean- 
ing and processing expcitsc, ss-hich 
nsuallv runs to more than tlie part's 
original value. 

The six companies that svill perform 
the sers'icc test of the new program 
arc Adel Precision Products Corp.; 
•AiResearch Division, Garrett Corp.; 
Utica Division, Bendix .Aviation; Pesco 
Products Division. Botg-AVarner Corp.; 
Thompson Products, Inc.; and Vickers 
fnc., Division of Sperry Rand Corp. 



Res-eising the usual 
procedure of inseroog a 
semi<lose coletatice fastener 
into a close tolerance holc- 


thc HS51P-52P series 
HI-SHEAR rivet 
with a close tolerance 
shank, firs into a 

hole, pilot and 
core drilled. 
This easier made 
hole 



h- 

ilfl 


reduces 

installation 

costs 


Additional savings ate 
realized in less drilling skill 
needed, equipment and inspection. 

The head shaving operation, 
CO achieve surface smoothness. 


close tolerance 


head style 


HI-SHEAR into a 
properly prepared 




160,000-180,000 psi heat treat- 
lead chamfer to aid interference fit- 

prcveni corrosion. 


Write for the HI-SHEAR Standards 
Manual and Drafting Template, 
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for further information, contact 


RADIO CORPORATION of AMERICA 


1819 West Olympic Boulevard 


FASTENER PROBLEM 



Aerojet Gets Contract for 
Liquid Rocket Facilities 


Air Force has awarded Aerojet-Gen- 
eral Corp. a 59,000,000 contract to 
build facilities for the pilot production 
and production testing of liquid rocket 



Bill Seeks Death Penalty 
For Aircraft Saboteurs 


Legislation authorizing tlic death jren- 
alty for any sabotage of aircraft wnidi 
cesults in death was introduced by Sen. 
W'arrcn Magnuson (D.-Wasli-). chair- 
man of the Senate Commerce Coninnt- 
tee. It has Administration .suppurt. 

I'he measure sets a penalty of 510,000 
or 20 years imprisonment, or both, for 
aircraft sabotage which docs not cause 
death. 

Numerous similar bills have been in- 
troduced since the opening of Congre>s 
as a result of the explosion of a United 
Air Lines plane near Denver last fall, in 
which -14 died. It was caused by a bomb 
placed in a passenger's luggage. 

Army Sending 63 Car{{o 
Helicopters to Germany 

Ft. Sill, Okla.— U. S. Army is prepar- 
ing to ship 6? Sikorsky U-54 light cargo 
helicopters to Gennaiiy. The first unit, 
the 587th Cargo Helicopter Coinpanv. 
will lea\'C next week for Stuttgart where 
it will be attached to the U. S. 7th 
Amiy. 

First shipment of 21 II-54s will be 
taken to Europe aboard a Navy carrier 
.wiling from Mobile, Ala. Tlirec such 
units are scheduled to go abroad before 
June 1. 

Air Cargo Group IVames 
Joluison as President 

Emery F. Johnson, 45, has been 
elected president of Air Cargo, Inc., 
by tlic board of directors meeting in 
\Vasliington. Johnson first joined ACi, 
the scheduled airline's aircraft pickup 



Strong, self-locking threads 
for tapped holes in soft metals 


Tapped holes in soft metals have long presented problems to aircraft manufac- 
turers. Threads wear rapidlv, are easily damaged .and are susceptible to stripping. 
Bushings made of harder alloys are a partial solution. Such inserts, however, have 
a tendency to shake loose under vibration, or to back out when the bolt is re- 
moved, The only alternative is to position them with a secondary fastening device 
such as a key or a "Dutchman" pin which then presents a difficult and costly 
service problem. In cooperation with aircraft and aircraft engine builders, ESNA 
has developed a new bushing design which eliminates these problems. Type 2424 
bushings are self-locking externally and internally, They provide a one-piece, 
vibration-proof steel threaded insert that develops AN tensile loads, is dependably 
self-retaining, yet can be readily removed with simple tools. 

Easily inserted in an NC-2 tapped hole, using simple toob, the type 2424 bush- 
ings are locked in place by the iiiteifereuce action of the patented Ixik-Thred sys- 
tem, which reforms the socket thread to the equivalent of a perfect selective fit. 





ons use one of tsvo thoroughly-proven ESNA self- 
ss up to 250° F.. the new bushing b available with 
ollar. For service between 250° and 550° F., it 
al LH locking device that has been tested on 
many types of ES.''4A high temperature lock- 
nuts. Both bushings are available in sizes 
#10 through S" and the locking devices pro- 
vide performance and reusability per Speci- 
fication AN-N-5b and AN-N-lOa. 


tion and field niiiintcnance teeliniques 

costs. And because Lok-Thred method of ex- 
ternal locking creates less hoop .stress in the 
base of die casting, edge distance or boss size 
b reduced . . . with resulting weight .savings. 
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HULCHER 70 
PRESS CAMERA 


(sr High Speed 70min 
Sequence Phelegrophy 
Larger negative si2e permits 
greater image detail. 5 to 
20 pictures per second on 
100-foot roll of 70mm 
perforated film, with shutter 
speeds from 1/25 to 1/2800. 
Strobe sync. Used by major 
newspapers and research 



and delivery org;nii/ation, in 1947 as 
.secretary and tariff agent. He was 
elected viee president-general manager 
in 1950. A 25-\eat veteran of the air- 
line industry, Johnson lias worked for 
Trans W'orld Airlines, United Ait Lines 
and the Air Transport Assn. 

'ITie ACI bo.ird action also included 


tlie election of two new directors and a 
general counsel.. Nesv directors are 
Stnart G. Tipton, ATA president, and 
Alexander G, Hard}', senior sice presi- 
dent of National Airlines. Russell S. 
Bernhard was named general counsel 
.succeeding Stuart Tipton who resigned. 
All other officers were rc-cleeted. 



Inside New Grumman TF-1 Utility Transport 

S2I''-1 becomes the iicn TF l paswiigEr-caigo-trainer capable of canying nine passengers 
in reiirvard facing s»ts (above) <it a considerable freight load in special "cages" (bclosv). 
The well-padded high-stieiigth scats have foam-rubber head tests and arc equipped with 

limgitiidinal tails. Vertical rails nn be iiisertcd anywhere along the cage depending on the 
si/c of the load. I'he cage is ca|nblc of restraining cargo diinng forces to 2DC. Lilt rafts 
are slowed in the rear of the engine nacelles, replacing sonobuoys kept there on the S2F. 
’IT-ls arc. iissigncd to I'lcel Logistic Ait Wings as carrier re-supply aircraft for ship-to-sbore 
Iiiis-simis. replacing the World Wat II Grumman TBF single-engine torpcdo-boinbcrs for- 
merly used ill thb role. 
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protects electronic equipment 

at temperatures ranging 
from -130 to 500 F! 

Temperature extremes that melt organic rubbers 
or freeze them brittle have little or no effect on 
Silasiic*, Dow Coming’s silicone rubber. This 
thermal siabiliiy — combined with outstanding 
dielectric strength and superior resistance to 
ozone, corona and moisture — makes Silastic the 
ideal material to use for both physical and dielec- 
tric protection of electronic devices. 




Here are a few typical Silastic applications in 
modern electronic components: 

A. Insulation for cable and hookup wire. 

B. Bushing seals for capacitors. 

C. Encapsulating compound for vacuum tubes. 

D. Molded plugs for connectors. 

E. Encapsulating compound for transformers. 
Jieinember — if the performance or protection of 
your products could be improved by a rubbery 
material that stays rubbery and retains its shape 
and dielectric strength even after prolonged 
exposure to extreme temperatures — SPECIFY 
SILASTIC! 


Mail CMpoff for 


latest information on SILASTIC 


Midlond, Mich., Dept. 0902-A 
NEW PAMPHLET ON SILASTIC. 



DOW CORNING CORPORATION 

MIDLAND, MICHIGAN 






IN 64,000 

COMBINATIONS 


OUTMODE ALL OTHERS 
...SAVE 40% SPACE! 


Machinists Drop Drive 
For Joint Negotiations 

W'ashingtpn— 'file International As- 
sociation of Macliinists has decided to 
drop its drive for joint airline contract 
negotiations, but it «ill continue to 
push for industry-wide uniformits- wlici- 

The decision to abandon scr cral years 
of effort to establish joint and switch 
to individual negotiations came out of a 
meeting of rcprescntatir cs of 1AM air- 
line groups last October, where consid- 
erable dissatisfaction nith joint bargain- 
ing was expressed- 

In December, the lAM executive 
council met and decided to go back to 
individual negotiations between the air- 
lines and the local labor units. I.AM 
President .Al Hayes explained that the 
change was made because of the feeling 
in Machinist groups that their mem- 
bers were sacrificing something they 
felt might have been won in last year’s 
negotiations. 

The negotiations that caused the un- 
happiness among Machinist members 
were between the lAM and six airlines 
in 195-t and 1955. They began in May, 
195-1 when contracts were expiring be- 
tween the union and the six carriers— 
United -Air Lines. Trans World Air- 
lines. Northwest Airlines. Eastern Ait 
Lines, Capital Airlines and National Air- 

For these negotiations, the I.AM 

f athered ideas from each of the local 
fachinist unions involved and drew up 
a set of joint proposals. Five of the air- 
lines agreed to bargain jointly, but 
Eastern Ait Lines finally decided to go 
its own wav and bargain separatelv with 
lAM. 

After a strike vote was taken and 
prolonged negotiations between the par- 
ties and with the National Mediation 
Board failed to make any progress. 
President Eisenhower stepped in and 
set up an emergency board to stop a 
strike in November. 195-1. 

After lengthy hearings and further 
negotiations, contracts were signed in 
March. 1955, witli the five airlines con- 
fainins some of the common princi- 
ples favored by the I.AM. Eastern 
signed a contract in April. 

.AUliough tiac Machini.sts deal with 
59 aviation concerns, efforts to establish 
joint negotiations were concentrated on 
the six trunk airlines because they repre- 
sent about two-thirds of the lAM’s 
50,000 airline members and arc pattern- 
setters for other contracts. 

When the contracts between the 
trunk lines and the I.AM expire in 
October, the union will go back to the 
old pattern of individual bargaining. 
But efforts to establish industry uui- 
formity in wages, job classification and 
other factors will continue indirectly. 
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FORECAST: SECURITY -N 


— Northrop’s dramatic development of long- 
range, all-weather interceptor aircraft is an important factor in our country’s program 
for protection in the air. As a pioneer in this and other fields, Northrop has initiated 
many achievements that contribute to national safety. Thes 
the Northrop Scorpion F-89 interceptors now stationed at 
strategic bases, ready to rise and destroy hostile aircraft u 
conditions. Also included are Radioplane Company's versatile drones and missiles, and 
Northrop's unmanned Snark SM-62 intercontinental A-bomb carriers. New weajron 
systems of tomonow are now being developed by Northrop engineers and scientists. 
Economical output and i>rompt delivery are assured by Northrop's balanced produc- 
tion force which capably matches the company's years-ahead vision and planning. 




NORTHROP 


Pioneers in All Weather and Pilotless Flight 







ADVANCED 


^nii 


Cations 


The design of modern communications equipment 
involves much more than electronic circuit tech- 
niques. Keyboards and coders are often required 
to translate the intelligence to be transmitted into 
“machine language!’ Recording and reproducing 
devices store intelligence until the equipment is 
ready to transmit it, or hold received intelligence 
until it can be translated back into human language 
by a printer or other output display device. 


The combination of such mechanical and electro- 
mechanical techniques with the better known but 
still developing techniques of electronic circuit 
design makes of modern communications a much 
broader field than is commonly recognized. When 
such technical tools are used to provide equipment 
tailored to our rapidly improving understanding of 
propagation phenomena and information theory, 
the resulting practical improvements in communi- 
cation are sometimes little short of spectacular. 


SO 






The PCM3 is designed 1o mnke available high pressure air — 3000 
psi — in voluMC not heretofore obtainable. It will deliver full-rated 
volume at full-rated pressure to any aircraft's maximum altitude. 


It delivers 1 1.2 cfm at 3000 psig discharge and 14.7 psia intake, 
With pressurized intake it can deliver higher volumes and maintain 
full .3000 psig discharge flow to any altitude with no fall off. Operates 
on either free air or engine bleed. 


. . .WHERE THE FUTURE 13 MEASURED IN LieMT-VEARSI 



A OIVISION OF FAIRCHIID ENGINt S AIRPLANE EORPORATION 

MainFlanI: Sa> SSerc.l. I..N.Y. •Western Branch: IMO Rgseci3nsAse.,UanhaUan Beach, CalK. 
Weil Coast Otlicei 13SS Weslnccd aivd.; Los Anieles. Calil 


AERONAUTICAL ENGINEERING 



SIMPLICITY OF THE J44-R-3, loiig-iifo version of the Vaitchiid |44, reflects its sluirt-Iife origin. Ilie com]niiy is conlidcnt lleil 
niggediiess mid low cost, coupled with earh delivery, will more than oflset the eugiiic'.s basic conservative |ierforniancc. 'Ilic uinisiial 
mined avial.flmv compressor is a lunigovxT from the iirigiiuil iiiisstlc liniitalions .iud will not Lx; used In fnhirc raicchild designs. 

Fairchild J44 Designed to Replace Rato 


By Robert H. Ciisliiiiun 

fhe I'airchild I'.ngiiic Division hopes 
to place its small J-H tuibojct engine 
on the market b\- late spring witb the 
iniinediate objective of replacing Rato 
in d\ il and military trims])ort and cargo 
operations. The engine, only U.S.- 
designed small tntbiijct in anjthing 
iiiorc than token prnductinn. already 
has completed of the l?0-hr. in- 
liabitcd aircraft qnniihcatimi rim tc- 
c|uirtd by military specifications. 

A Icmger-range goal set in I'airchild 
for the l,000-lb.-tlinist pmverplant is to 
stimulate aircraft designers into cun- 
sidcring small tiirlmjcts around which 
they can plan iic«-h|>c aircraft that will 
take iidvantage of the small engine's 
desirable features— particularly its large 
thrust to weight ratio combined with 
small frontal area, 

Hie 144 also may help pa\c the way 
for a new crop of .small turbojets ex- 
pected nut of present development pro- 
grams b)' L'aircliild and its competitors, 
including: General Klcctric's rcccntlv 
formed Small Gas Turbine Division 


fwhicb iias a joint studv contract witli 
t'airehild on a new 2,1)00 lb turbojet); 
Westinghouse (wbicli, bceause of its 
agrecnient with Rolls-Royee. mas pro- 
duce the Soar); Continental (whose 
J()9 is also undergoing a 1 vO-hr. qualifi- 
cation te.st); Lvcoining; Curtiss-W'righl's 
rtccntly organized riirbonuitor Divi- 
sion, and possibly Boeing. 

J44 Future 

Althougli later engines may come 
along, l''aircl)ild feels tliat it will he 
some time Ix'fore these caigiiics can be 
released from tlieir iniUtary obligations 
and that tlie interim will provide the 
J44 a reasonably long and profitable 
sales life. During this life, fnrflicr im- 
prosements and increased voinme of 
production should brine tlic price down 
from the present SB,S00-S20.00O range 
to bclms tlic SlO.nOO level, isossibis as 
low as S7.000. 

Over tlic same pcriixl, .\. T. Gregorv. 
eliief engineer of Mic Kngine Dis ision, 
sa\s the llmist tun be brought up to 
1,250 lb. and the specific fuel con- 
5um|Jtion down to 1.5 ftnin tbc present 


1.55 lb. of fuel per pound of thnist 
]XT lioui. 'Ibesc performance improve- 
nieiits will come tlirougli increasing 
tlic compressor tip diameter and by in- 
creasing tlic tpm. by approximately 5%. 
'Hiis will raise the compression ratio 
from the present 2.5 to 5.5, 

The small J44’s history lias Ixen the 
exact opposite of tliat of the ex|sciidable 
and larger 4.600-lb, thrust .Mlison /55. 
'llie J44 was coiiceised eight scars ago 
as the cheapest sort of expendable tui- 
bojct powetplant for a still-classified 
cmc-sluit missile. It was subsequently 
u|)graded in a series of steps. It moicd 
from an engine with uninhabited, ex- 
pendable applications to iininhabitcd- 
rciisalile and tlicn to inliabited-expcri- 
mcntal. Now, it is on the liriiik of 
full acceptance for use in iiiliabitcd air- 
craft. The .Allison engine, on the other 
band, started out as a piioted-plane 
powcrplant and in tlic )5s-.A-57 version 
w-as re-cngiiKercd into an expendable 
thrust source for the Matador and 
Rcgiilus missiles (.AW, Sept. 27. 1954, 
p, 5S). 

Since the J44 and tlic J55-.A-57 have 
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CoirLp'atation...tlie heart 

o£ any defense system... is 

BnrrohLghs Lfisiness 

Computation is our business ot Burroughs — hos been for 70 yeors. 

In that time, we have consistently pioneered faster, rr>ore efficient business 
occounting and computing machines. Today, Burroughs devotes a large 
part of its skills ond facilities to computation and data processing for 
defense ... to systems requiring electronics for guidance, detection and 
interception. 

This is why the Armed Services rely on Burroughs experience and resources 
to see defense projects through from scratch — from research to develop- 
ment, to engineering and tooling ... to production, testing, field service 
and troining. 

We welcome all inquiries relating to defense contracts in these oreas of 
our proved capabilities; instrumentation, control systems, communications, 
electronic computers and dola processing, Coll, write or wire Burroughs 
Corporotion, Detroit 32, Michigon. 




Burroughs 

BURROUGHS INTECRATEO DEFENSE FACIUTIES INCIUDE. 




traveled oppusite p;iths. it is not too 
surprising that the lessons I'airchild 
learned in the process .nppear to con- 
tradict Allison's. 

raitcliild found that too radical!;' 
"clicap” an engine in initial concept 
can turn out to be more expensive in 
production than a more-conventional 
engine. 

Allisnn, traveling in the opposite di- 
rection. found that some of the tricks 
teamed in cheapening an c.xpcnsis c en- 
gine could then he fed back to improve 
the expensive >etsion. 

In .such a comparison, fundamental 
differences must be rememhered. llic 
(44 is much less complex than the (ss. 
even when comparing the inhabited ver- 
sion of the (44 against the expendable 
version of the (3T and so far has not 
achics'cd siinilar production volume. To 
date, the largest annual (44 output has 
been only 240 engines. And production 
volume, as Fairchild's A. L, Er>in 

of an engine, expendable or not, than 
other design features," 

Firobee Powerplant 

Tlie (44 received its first lx)Ost to- 
svards ]srcsciit upgrading when the 
original pnncrplant for the Ryan Fire- 
bee drone, the Frederick l''ladcr (35, 
failed to meet the dclis cry schedule be- 
cause of troubles in its nnit|iic single- 
stage supersonic compressor. .Althougli 
the Continental (69 also lias been in- 
stalled in the drone, the (44 has 
ponered the main portion of Fircbcc 
flight testing and otlrcr programs wliieh 
base culminated in successful altitude 
flights up to 4s, 000 ft, at speeds in 
excess of the 380 m|>li- design mark. 

To Fairchild's «-av of thinking, how- 
ever, the demand (a maximum of less 
than 600 engines to date) has not Ix.'- 
gun to tap tlie small-engine's potential. 


’[ wn factors had a major share in iu- 
fliiciicing l’'airchild's decision to upgrade 

• Long life possibility. Manufacturing 
nn|)ros'cincnls under a 1954 Nat'S' con- 
tract to study produceability not only 
cut costs but indicated that the engine 
had long life possibilities, 

• 'Ilio J44 had little competition on 
this side of tlic ocean. .'\t that time, 
most of the new U.S. designs were 
headed towards larger and larger thrusts. 
'I'wo foreign imports, lumcser. ncrc 
considered as opposition; the Roils- 
Royce Soar and tlic Continental (69 dc- 
\clnpincnt of the Frcncli Tiirbomeca 
Marbore II. 

The Soar, in spite of its advanced 
timist-to-weight ratio of better than 
double tlic (44's s.O, is'ould not last bc- 
1 Olid a few hours and the (69, although 
it had losver fuel eonsiimption, was 

l''airchil^, therefore, decided to sink 
eompiiny funds into iinproviii| the (44 
so that it could stand np to the 150-hr. 
qualification test, Ijtcr, a sales cam- 
paign was organized to exploit the idea 
of small jets, in both flic military and 
eis'ilian markets. 

The first use of the (44 as an in- 
iiabilcd aircraft powerplant was in 
Bell's uiiiisiial little \T01.. Tlic 2.200 
lb. thrust (above the design rating) of 
two scrtically-positioncd (44s lifted the 
2,f)0fl Ih. test craft off the ground in 
Nmcniber 1934 (A^\■. l''cb. 7. 1933. 
p. 16). Unfortunately, as far as produc- 
tion of the (44 was concerned, this was 
little more than an isolated dahi-gatlicr- 
ing feat with CFE engines- 

I'irst positive step, after some ex- 
ploratory test cell runs, was stretching 
out the (44's life hy burner fixes so that 
a production model could pass tlic 
30-tir. inilibin' specification for prclimi- 
nat)' flight testing. 


Then, early in 1953. Imirehild staged 
a sales dcinoiistration tour of service 
bases demonstrating what two wing-tip- 
mounfed (44s wouTd mean to a C-123 
in added takeoff pcrfonnancc and land- 

But sonic of the most basic changes 
in I'airdiild's thinking on the (44 oc- 
curred even before the engine ss'as in- 
stalled in the original Nasy missile for 
test es-aluation in 1949. A. T. Gregory 
explained; “Since the engine would only 
Ih'c for a few minutes in the missile 
application, \\e thought it could be 
welded togctlicr on assembly, once and 
for all. run a couple of hours for a 
quick check and sliipped it. Then if 
someone did svant to open it for any 
reason, they would he forced to use a 
can opener. But b\' the time our first en- 
gine was hiiilt and rmiiiing sve had de- 
parted considerabl; from tlic onc-run 
and can o|x;iilt concept.” 

Later in the Fircbec program, when 
the drone’s piir-.icliutc tccos'crv system 
was prosing more effective than antici- 
(xited. users wanted to tear the engines 
down for oscrhaul between runs. TTie 
ledesign for scrsiccability took tlic (44 
one step more awas' from the "throw- 
awav” nr "caii-opencr" concept. 

Lower Cost 

Not onis' did Fairchild change its 
])liilosophs' on how to go about as- 
sembling tlic components but the man- 
ner in which these components were 
manuf.ic'tiircd also was reversed once 
the engine reached modest production. 
TIow the engine was first built was 
detailed in AW, Nov. 30, 1953, p. 30). 

Two important parts, the diffuser 
and the turbine nozzle box. were origi- 
nally castings. It had been thought that 
once the s'cndors got these tooled up, 
il u'ogld be just a matter of receiving 
the single-piece jobs into the plant and 
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. . . Purops. Main ControU. Aiurburner Controls, and Accessories ... all engi- 
neered to work together as a perfectly coordinated team! 

CECO's fully integrated facilities are available (o carry your project through 
from concept to finished product. Included are: CREATIVE ENGINEERING 
— with the talent, knowledge and experience to develop newer, finer designs; 
MANUFACTURING — with the ability to produce components with the 
extreme accuracy essential to high performance levels; TESTING — more, 
ihan-adequate facilities for fact-finding research and rigid final inspection. 
These are some of the reasons why . . . wherever progress in the air demands 
finer, more advanced fuel pumps and controls . . . you'll find a better answer 
when you hand your problems to Chandicr-Evans. 
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llicn .isscmbliiig them into tlic engines, 
according to G. A. Paquin, of l''aircliild 
Production Engineering, 

Production Problems 

On testing the engines as they c.ime 
out of nunufacturiiig, it was found tliat 
appjiently-ininute differences in tite ait 
passages from easting to casting made 
emnponent inatcliing a hit-and-miss 
proposition. .At one time, rejects svere 
as high JS B0%. 

Sometimes tlic faulty irart seas de- 
tected before it was placed into the en- 
gine. blit ut other times, especially at 
first, it was not found out until the 
completed engine liad reached the test 
cell and then only after tinic-consuining 
ljuck-cliecking. When Faircliild re- 
sorted to hand re-norking, it was found 
that the individual workman's traits 
showed up in erratic performance; so 
sensitive was the engine in this respect 
that the svay in wliicTi a particular work- 
man filed a guide vane’s leading edge, 
notably in the higlier-vclocity Jiffuscr, 
reflected itself in acceptance-test re- 
sults. 

But svlicn fabricated sheet metal 
assemblies with die- and lost-wax-cast 
vanes were substituted on both these 
parts. Fairchild found the flusv passage 
tolerances could be held and produc- 
tion rates accelerated. It was Ciisier to 
slip engineering improvements into the 
production line, and the cost went 
down oiic-third. (This agrees with 
Orenda Engines Ltd.’s (Canada) ex- 
perience on their production, where it 
was found that going to a fabricated tur- 
bine nozalc after using a steel casting 
not only lowered the weight but the 
part-unit cost, from 53,000 to 51,000.) 

Simplifying the compound-curvature 
geomett} of the diffu.scr c-asting's flow 
paths to suit the siiiglc<urvature limita- 
tions of sheet metal forming did not 
liami the efficiency. Because at the 
same time three cascaded stages of 
closc-tolcraiicc dic-cast vanes were 
worked into the design, the overall 
conmressor efficicnev actuallv went op. 

The original production plan called 
for a seamless, drawn-steel tube to be 
used a.s the turbine shaft. Cutting up 
commercially available tubing into 
shafts seemed to be an intelligent .ap- 
proach to a short-life product. But here, 
also, minute sariations caused trouble- 
in this case because thev made halanc- 
iiig the rotating comprc.ssor-shaft-tur- 
binc assemblv a much longer more 
uncertain operation. .After b.ihving this 
method along for three years. Fairchild 

chined-inside-and-mit shaft, and the 
cost svas reduced by onc-half. 

Altitude, Performance Gains 

Tlic original Xasi- missile specifica- 
tions in lQ-f7 called for a maximum .alti- 
'ude of (iiilv 13,000 ft., an sfc. of 1.65 


and a weight of ROO lbs. Since one of 
the Fircbcc's drone missions was to 
simulate high altitude transonic enemy 
fighters. Iioweser, the J4-1 had to be 
improsed. .As is the case of most en- 
gines which enjoy some sort of pio- 
diiction life, experience and further 
development indicated ways in which 
the basic design could gtosv in efficienty 
but at the usual cost of weight. The 
original weight was 276 lbs. 'I'liat has 
grown now to 535 lbs. for the pilotless 
s etsion, 370 lb. for the piloted. 
Modifications 

Ihc specific modifications which 
made the j-14 a better engine during 
its drone development stage were; 

• Inducer changes which, added to the 
diffuser alterations, increased the com- 
pmssor ratio from the original 2.5 to 
2.7 which in turn lowered the sfc. to 
1.55. Most noticeable change to the 
inducer is swccpback of the leading 

• Enlarging the combustion burner 
basket and changing its hole pattern to 
raise its operating altitude. 

• Slimming down the tailcone stmts 
and moving them further downstream 
.so their bow was’e could not reflect 
back on the turbine blades. The flow 
cross-section area cliangcs resulting from 
these alterations benefited the exhaust 
nozzle efficienev. Instead of breaking 
up the convergence of the nozzle flow 
bv a divergence behind the strats, the 
flow now becomes more confinuotislv 
comergent. 

• Lubrication system alteration. W'liiic 
still of the non-retnrn or wa.ste hpc. 
it was changed from the ‘'fine-rain" to 
the true ‘‘mist" variety. 

• Fuel pump was changed from a special 
centrifugal unit to the more conven- 
tional gear tipc to overcome control 
instability at altitude. The centrifugal 
ptimp not only needed a gear pump 
boo.st for its inlet but was oscrly sen- 
sitive to rpm. changes. Pump cavitation 
at nititnde aggrasated this. 

The pay-off from these changes was 
a successful test at 650 nipli. at a simu- 
lated 50,000 ft. in the Philadelphia 
Nan sard test facility More import- 
ant, during the same test the iiiiprin ctl 
[44 showed that it could be throttled 
Ixick to less than the operational cri- 
terion of without flame out in the 
rc-dcsigncd hiimct. 

Redesign For Inhabited Use 

During February 1955, management 
told the J-44 project to go ahead and 
make the changes which would sec the 
(44 through the full 150-lu. inhabited 
aircraft qu.ilification test. Bv October, 
the J44-fl-3 group had their new model 
reads to start. 

Tlic changes made during those eight 
months were: 

• llcavicd up sections, changed mate- 
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Airpower in the Atomic Deadlock 


“Airpowtr in the Atomic Dcndlock" will feature a full-ccale 
editorial roundup on the major phases of world airpower. 
Special charts, forecasts and expanded technical departments 
will focus on the cigantic task of keeping our airpower pre- 
pared to meet any new threat to the free worid. In the tradi- 
tion of past Inventory Issues, no effort will be spared to make 
"Airpower in the Atomic Deadlock" the industry's must use- 
ful reference edition. 

Research for special reports has been under way for the past 
six months. The latest information on foreign aviation is 
pouring in through AVIATION WEEK'S world-wide net- 
work. AVIATION WEEK editors are traveling on a team 
basis throughout the industry seeking out the type of material 
that will make the edition a lop issue of 1956. Volumes of 


aviation statistics arc being packed into detailed specifications 
tables covering all U.S. and foreign aircraft, helicopters, 
engines and missiles. 

Year-round readership, usefulness and reference value make 
the 23rd Annual "Inventory of Airpower” Edition an extra- 
dividend Issue for aviation advertisers. Your selling message 
in this extremely significant issue will reach mure than 78.000 
of aviation's most important men . . . 56,000-plus subscribers 
plus some 22.000 puss-along readers* . . . key engineers and 
munagement men in manufacturing and transportation, in 
service and procurement centcrs-military and governmental 
leaders. A receptive, influential, enthusiastic audience for ad- 
vertising to begin with, these top aviation people will use 
AVIATION WEEK'S 23rd Annual "Inventory of Airpower” 


as a coaslanl reference. Here U lasting reader interest that 
assures your advertLsiiig a long and effective selling life! 
“Airpower in the Atomic Deadlock” offers an unmatched 
advertising opportunity lo all companies who sell to the avia- 
lion industry. Write or wire — make your advertising reserva- 
tion today to insure special attention for your selling message. 
Place your advertising directly or contact your nearest 
AVIAITON WEEK representative. 
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nuls ^iiul improved iiiternvd cooling to 
odd life to crilic-.d parts. 

• Inipiov'c'd ctimjncssor rotor rcsistuncc 
to foreign vihjccls and fatigue bv ma- 
cliiiiiiig botli the iiidvucr and iinpelTcr 
halves from alimiiuum fo^iiigs. On the 
drone version, this had been a combi- 
nation of ahiniinniii vind casting for 
the inducer and nugncMuin Forging for 
the ini])eller. I he replacement of imig- 
ncsinni with ahimimnn at the rear of 
the eompresMir w ill prepare the engine 
for the higher teiiiperatiites of future 
increases in the compressor ratio. 

• Clianged the tear beating to more 
eonvenfional toller Ivpe- Originally 
Isotb bc.trings bad been idcntie.il. The 


forward bc'aring wliich takes the thrust 
is still a Ixill tvpe bnf the re-at lie-aring. 
which used to allow for thermal e\|j<in- 
sioii In letting the inner race slide over 
the sli.ift journal, now does the job bv 
letting the rollers allow the shaft to 
move back and forth inside. 

• Improsetl engine acccleratinii limiter 
was wiitked into the eimtrol. 

• Replaced the single low-tension ig- 
niter with a dual high-tension svsteni. 
■ Regular trannion nidimt ojrtion 
added to original method of lumging 
engine bv marinon tvpe clamp from air 
inlet housing. 

• .\dded provisinns for a firescal. 

• Conventional fir-tree attnehnients in- 


slevid of welding for the east X-40 tnr- 
lime blades, ihe qiialificatiuii is being 
rim with the older welded joints, how- 

• X'arions plumbing cbaiigcd from solid 
tubing to fles hose. .Mllioiigh not too 
iiii]iuitant in itself, this was fiiimd to be 
another example of how the secminglv 
niore-expen.sive wav can actualls be 
chenper. '1 tic elimination of special jigs 
and extra labor in fitting the solid tubes 
was found to offset price dilferciiec. 

There is one change wliieh mav not 
have to be m.idc. 'llie single-element 
fuel pump used in the drone lias ]irov ed 
so reliable that the US.\T is tcnt.itivelv 
.illowing a deviation so that it ran be 
retaineil. This cmlv applies to the pres- 
ent intended use of J4-1 as mixiliars' 
thrust units. 

In Jef Assists 

Tlighf time on the C-121 has shown 
lliat two wing-tip mounted |44s can, at 
.1 vveisht enst of half that added bv 
vquiv alent power increases of the piston 
engines, either increase the pavload 
Ifllr or the cnginc-mit r.itc of climb 
from loo'll in the light condition to 
over 40(1'^ ill the overloaded state. 
Tlicteforc. using J44s on transport w ing 
ti|)s c.m best he justified by the way 
thev increase a e-.irgo plane's cmcigency 
eifctv f.ietor. This would be cs|>ceiillly 
tme for those operators who might 
want to add the tip jets whenever their 
operatinns e.illed for working in and out 
of liigh-aifitvide. moimtainoiis fields. 
Ibe -\ir I'orcc .\eadcmv near Denver 
IS eonsideriiig putting J44.S on their 
Convair T-ZIs for just tliis reason. 

Tor such application, the J44’.s good 
handling eiiar.ietcristics tic in niccls-. It 
is, iiceoidiiig to C. T. Ingicc. Md pro- 
gram project leader, a sure starter, eom- 
iiig lip III its d.WO rpm idle hi 2s 
seconds and staving flicrc quietly with 
rcliitivelv low fuel eiinsumptioii becimse 
of its umisnal mixed centrifugal-axial 
flow com])ressor. I'rom this standby 
st.itiis. tlif pilot tan safely accekratc it 
to iiiiiximum thrust, 1 s,“Sfl rpm.. in 1 2 
seconds. Since the J4ds might be oper- 
ating off the same fuel siippls that the 
main engines are relying on. these quali- 
ties .should be higblv anprcciated by the 
tr.mspnrt pilot who cli.ingcs his uiind 
after starting hi land in a small field. 
Without too miicti drain on lib fuel 
reserve lie eoiild have the assurance 
that his tip jets were ready to go from 
idle to maximum almost instantly. 

CAA Certification 

Ihe C.W is following the f44’s .\T 
1 sO-lit. qiialificaticm test w itii the in- 
tention of issuing a C.V\ Type Cerfifi- 
cate upon its successful completion. 
S. Rollc, of the C.V\ Washington office, 
said that, because the inilitars lias so 
much more experience with gas tur- 
bines. the CAA is relying on military 
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to conform to applicable specifications for power packs and nacelle. 
Before choosing your flush larches and hinges, just ask yourself one 
question. ..tt‘/ao u-as on first? HARTWELL ei^uipment is used by every 
major aircraft manufacturer because it is designed for application. 
'Visible in inset ate ten specially designed convex latches mounted on 
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test specifications, but it is also con- 
ducting its own surveys to learn as 
imicli iibont tlic tngiiics as possible 
licfure gas turbines come into the civil- 
ian picture. 

.Since the J44 is the first small gas 
tiirisojet hi ask for ccftific.ition. the 
C-\.\ is watcliing it with particular iii- 
tcTcst. Items beyond the l?0-lir. test 
tlic CAA is looking into on the )44 are; 

• \’ibration as it pertains to the strength 
of tlic cnginc- 

• ,\dcqnacj of turbine housing as ar- 
moring against turbine explosion. 

• Ability of tlic compressor to .wallow 
foreign objects witlimit muhic hiss of 
engine performance. 

• Acceptubilitv of noise levels. 

.\pparcntlv definite requirements on 

these points have not vet been estab- 
lished. .Mso, once the )44s arc cbnsen 
for particular airftamc. the combination 
will have to be rc-cxaiiiined liv the C.\.^ 
for ccrtification. 

Engine Noise 

Tairchild's I'!. \l. I.estcr, assistant 
general manager of the engine division 
says that the company hasn't really 
gotten into the coinmetcial .ipplication 
problems as yet. T'ortmiately, though, 
the engine's small size and mggedness 
will bo in its f.ivor. Due to its small 
size, the h.isie noise should lx; less on 
the outside, while rcnnitc wing-tip loca- 
tions (if iiscdh coupled witli the small 
anioinit of mechanical vibration tvpical 
of jets in comparison with piston en- 
gines. should make the added pivver 
hardlv noticeable to the passengers in- 

Workiiig against this, however, is the 
way which the light gage sheet metal 
parts of these smaller engines resonate 
tmder the exciting forces of combiistioji 
roughness. While this didn't bother 
aiiybcxly on the drone— “Mlio was there 
to hear it?"— it may be a problem for 
cominereial use. 

I'oreign objeet ingestion abilitv of the 
compressor is said to be good due to the 
straight inertial paths of air flow, as 
eomisarcd to multi-stage axial types and 
a.s previously mentioned the use of 
more ductile almniniiin forging. 

Smoll Jef Future 

I'or the future. Gregory predicts 
small turbojet tlirnst-to-vvciglit ratios 
will go np to 10;], tlirnsf per unit 
fronbil area will reach 1.700 lbs. pci 
sq. ft. and sfc. will be whittled down 
to O.S. I hese iniptovcinaifs will be 
rcali/ccl by lOfifl, after whicli their 
progress, barring radical new innova- 
tions. will taper o[f, Gregory dtics not 
think that small gas hirbines. although 
definitely favoring axial flow like theii 
larger countciparts, will ever go to the 
complications of dual spool. In special 
circumstances the liiglier compression 
ratios <if the futiite mav make after- 


burning more attractive. One instance 
could tie a short-life missile which 
would use: continuous afterburning t<i 
keep the temperature through its cheap 
birbine down. 


Republic Installs 
All-Steel Silencer 


Repuhlie .\viatioii Corp. has adoptctl 
the I'iura-Stack jet engine silencing sys- 
tem tor widespread use at its plant, ac- 
corvling to [iidustrial .Acoustics Co.. 
Int., New York, maker of the system. 

Diira-Stnek combines an augmeiitei 
and imitfler, and is adaptable to sileiie- 
iiig all forms of liigli-vclocity jet 
streams, such as those created by turbo- 
jets. ramjets and rockets, Industrial 
•Voustics says. 

'llic Diira-Sf.ick is made completely 
of steel at least 1 in, thick, with no 
filler, such ,is fibrous materials or stain- 
less steel shavings or eo|iixt wool. 'Ihe 
conipiiny claims this gives all the advan- 
tages of the high attemiiition character- 
istics of conventioiijl splitter systems 
)ilus the durability of heavy steol plate. 

'Ihe Dura-Stacli imifflet uses le-ss than 
half the water required by eonveiitioiial 
silencers, the eoinpany say s, bet-anse the 
all-steel conslmetioii can withstand 
higher operating teniperatutcs than con- 
ventional silencer systeins. 




Reducing the 
Weight of 
Assemhlies? 


This teleprinter cover, deep- 
drawn I'rom .06S" lliirk iiiagiie- 
slum, weighs only 3 Mis, 13 ox, If 
it were made of steel, it wuiilil 
u'oiirli aliiiosi IS Ib.->. : or of aluiiii- 
mim, about lbs. 



Ill a w hie range of produets sueli 
as liou-lnas and eovers. direct 
gHiigi'-rur-gangi- sub->lilutioii U 
ufteii possible. 

Mugnesimii gives you lightness 
jiliis exoclleiit (Irawaliility, 

B&P engineers will help you re- 
design ill iiiagiie-iuiii. B&P ofl'ers 
the magnesium industry's most 
eoiii|ileie faeilitii-s for fuliriealion 
and Hsseiiilily. ^our inquiry will 
liriiig a desrriplivo booklet. 


BROOKS & PERKINS, INC. 
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conn'ectors 
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you’re in a rush? 


a small order? 



Thar's easy, sir, Woods supplies 
ihe connectors you wont, when 
youwonlthem.We'll ship today." 


woods distributes 
only the finest lines 
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Distributor 



WOODS AIRCRAFT SUPPLY 




Couplings for Jef Bleeds 

Couplings for jet iiircraft bleed ait 
ciikting arc reported to be -tOCr lighter 
tliaii current ttpes. Weights of seven 
different sizes as-.iilablc range from 
0.55 lb, for a 1,5-in. assembly to 0-6S 
lb. fnr -1-in. unit. 

t.eiikagc is stated to be held below 
tilt- specified 0-01 cfin, per inch of duet 
iliaincter. independent of miinbct of 
times disconnected. Seal is mehil-to- 
nictal miK. no gaskets being used. Units 
arc designed for pressures of 250 |)si- at 
7501-'. Cmnicet and disconnect is faeil- 
ihited b\ simple kteli assembly wiib 
no loose parts and ton torque on flic 
lock nut. alloning blind installation- 

Janitrol .\ircraft-.\ntomnti'c Division, 
Sntfacc Combustion Corj>., Columbus, 
Ohio. 



Air Transportable Shelter 

U. S- .Mr I'orce is esahuiting a mobile 
or air transportable shelter of high 
'treiiqth/vveiglit ratio suitable for hous- 
ing coiniminications eipiipmcnt. muin- 
tenanee facilities and other field uses. 
Called Uelicop-IInt, the unit measures 
0f)xT6\76 in. inside, weiglis less than 
1,000 II),. and is comtrueted of almni- 
iimn or fibrous glass skins bunded to a 


It is adaptable to dolly tow. air pick- 
up and truck transport- Unit can be 
supplied with an astrodome for visual 
obsenation. USAI' has conducted 
tests of the unit at Linglci- Ai'B, \'a., 
fitted out as a ridio relay station as 
p,ut of Project Wagon \\’liccls. de- 
signed to |)roi'idc Tactical .\ir Coiii- 
niaiid witli mobile units. 

Tlie plioto a])o\e slions a Piasccki 
H-21 earising the IkTicop-llut- 
Craig Systems, Inc., Danvers, Mass. 



New Range of Four>Way Valves 

Model -10 series four-way valves are 
available in 3-in. and i-in. tube sizes 
and flow rates up to 10 gpm- Opcr.iting 
r.ingc is 0-5.000 ])si-, temperature range 
— 651' to 2751'. Conthiuous-duh' opera- 
tion. explosion-ptoof design and fast 
action are other feahircs. 

Mar Vista Knginceting Co., 5-120 W, 
1-lOtli St„ Los Angeles 45. Calif. 

Actuator Needs No Oil 

Aircraft ball scresv actuator, designed 
for wing flap sistein of a la^e military 
transport |)fanc. is designed to opcr.ite 
without a lubricant, a necessity because 

It netessary to run the screw exposed 
to the elements. 

It M-.is necessary to incorporate a 



resilient nun-jamming stop into the 
nut and screw', in ci ent of nialfimctiun 
of the normal stroke-limiting devicc- 
Engagement of nut and scresv during 
stopping is accomplished hmgciitj'allv 


AVIATION WEEK, 
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to avoid iii)|)osition of additional axial 
load on tlic balk and eliminate their 
janimiiig and briimellhig. Cantilevered 
reeds deflect during stopping to deflect 

and as'oid gciicr.ifion of liigli-pcak stop- 
ping loads. 

Sargent F.iigiiicering Corp.. 2553 i;. 
56tli St, llimtington Park, Calil. 



Tiny Motor Has 10.000:1 Ratio 


siibminiaturc nsotor with br.ikc de- 
signed for small micro-switch actuated 
seno and follow-up systems, ram air 
pressure a'gulators and the like, has 
ratios from 11.6 to 10.000:1. 

tlnvclope size of the motor is 1.250 
in. diameter: oscrall Icrngth k 2 iii- 
Optional shaft diameter is 0.18-5 iii- 
Torque output is 3 in- lb., with oiit|)Uf 
c.ipacitv of 20 tpm.; current at 520 in.i. 
is from 17 to 50 )•. Motor is rated for 
a duty cycle of one second on. one 
seeoiui off, 500,000 cycles. Subminia- 
ture Irr.ike stops the output shaft in less 
than tss'O degrees, the maker reports, 
with stopping time of about eight 
milliseconds- Unit is built to .MIL .\i- 
S609. 

Motoronics Corp., 241 Concord St.. 
Glendale, Calif. 




Highspeed Research Camera 

General-purpose rescarcli camera for 
lahorators or field use permits svriting 
s|)ccds from 4 to 400 fpni. of film, wlicn 
used .IS an oscilliseopc recording unit. 
Acccssnries pcniiit its use as a streak 
eamcra, or using a pulsed light source, 
as a framing outfit. 

Model 224 consists basically of a 
50-in. circumfctcncc drum earning 
35-mm. film on its inside surface with 
a turret-mounted 45-dcg. first-surfacr 
mirror orienting the optical axis pci- 
|)cndicular to tlic drum plane. 

Control unit includes a )-!ip. 115-v. 
60-cps. motor, a conbict-typc \nltnicter 



KEARFOTT FILLS 

r>nNTR0^ 



Long years of experience in rhe development 
and production of precision servo system components enables 
Kearfotc to offer you the figit component for every function in 
your servo system. Kearfott components are available in a wide 
range of miniature and sub-miiiiacure sizes, light weights and 
high accuracies. Many components are suitable for high tem- 
perature applications. Engineering data sheets fully describe 
the many Kearfott Components in production. 


-'EtJGlflEERS 



KEARFOTT COMPANY, INC., LITTLE FALLS, N.J. 
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resesrch 

offers rewarding careers to 

engineers 


imliKitiiig icgiiliitiiig volhige, diid an 
I'lcctronic fcichomgtcr. Camera can be 
rotated tliroiigli 360 dcg- 

Beckman & Wliitley. Inc., 906 E, 
San Carlo; Avc.. San Carlos, Calil. 

Pump for Jet Fuel Systems 

Gas turbine fuel ststaii pump ia a 
rotjrt' gear positirc displacement unit 
with rated eapacity of 9.4 gpm. at 6,000 
qmi. and 700-psi. absolute discharge 
pressure, pumping MIL-I'’o624 JP-4 
fuel at IlOF with 20-psi. gage inlet 
pressure derived from the booster pump. 
Gear pump displacement is 0.32 cu. 

Model RR-I3460 lias square four- 
hole mounting flange and spline drive 
shaft. Mechanical shaft seal is flexible 
hpc. self-aligning for shaft misalign- 
mont. Weight is 4 Ih. 

Leat-Romcc Disision, Lear. Inc., 
Elyria, Ohio. 


ALSO ON THE MARKET 


Openiags at many 
Uvels for - 

AERONAUnCAl CNCINEERS 
MKHANICAl ENCINEERS 
WIND lUNNEL ENOINEERS 
CHEMICAL ENOINEERS 
DESIGNERS 
RHYSICIS1S 

MACHINE COMPUTING 
ANALYSTS 
INSTRUMENTATION 
ENGINEERS 


Consider these aspects: 
the finest research facilities 
to spur creative thinking - 
assignments that are 
at once varied and fascinating - 
an unusual opportunity 
lo obtain an advanced degree 
at the new graduate center of 
Rensselaer Polytechnic Institute - 
work with congenial associates - 
life in pleasant New England. 


^Vrile Mr. H. W. Miller, Administrnlivt Enginter, 
for Technical Hppfrcnf/on Form. 



AUiminiiiii aircraft cleanser, Oakitc 
composition No. 74, is water-mixed, 
lessening fire Iiaxard, and is said to wash 
dossil without stre.iking. Material costs 
about five cents a gallon in sointion.— 
Oakitc Products. Inc., 19 Rector St., 
New- York 6. N. Y. 


Rccessed-licad screw extractor iisc.s a 
bit to hack out the scrciv. Accc.ssorics 



take out various-sized screws.— Deej! 
PaciSe Co.. 1149 N. Palmas Los 
.\iigele-s 38, Calif. 


Plastic wafer measures relatixe humidity 
by changing electric-.il resistance .leeord- 
ing to flic amoniit of inoistHre to which 
it is exposed.— I'ii-Tronics. Inc.. Phila- 
delphia, Pa. 

.Aircraft dolly is used inside cargo air- 
craft. obs'iating need to move one piece 
of freight at a time, or chancing 
dain.ige b\- skidding.-Roll Rite Corp., 
Sfh & Jefterson Sts.. Oakland 7, Calif. 
Snap-action switch controls six circuits 
simultaneously from a single actuation- 
Model K3-4 triple-pole switch simul- 
tiuiconsh' rcs'crics current flowing 
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through two windings of a three-phase 
motor up to I h|j. and is also useful 
in other t)pe.s of multi-switching opera- 
tions.— Klcetro-Snap Switch &• Manu- 
facturing Co., 4218 W. Lake St., 
Chicago 23. 111. 

.Automatic lock for refrigerated rhet 
cabinet closes the contiiiiier when 
temperature rises abosc — 10P. Settings 
Ciiii bo adjusted for desired temperature. 



preientiiig employes from obtaining 
rivets that base been subjected to 
leinperatures aboic those required — 
Webber Unginccring Corp., Indian- 
apolis, Ind. 

Pldgc-Iightcd control knobs hasc en- 
graved characters inlaid with resin for 
long life. Inlay will not discolor with 
age, the maker reports.- Kerreo Ptod- 
nets, P. O. Box 228, llaselock Stat., 
Lincoln. Neb. 

Machinability test lathe, foe metal cut- 
ting research, provides infinitely satiable 
tufting speeds from 625 to 5.775 rpni.. 
and higher svitli special pickoff gears. 
Clearance diameter is 15 in., with swing 
oscr the compound of 8 in.- Monarch 
Machine Idol Co.. Sidney. Ohio, 

and dipping in.ichine can be fiirnislicd 
with sofenoid-operated relasx and cam- 
operated timers to automatically load. 


unload and eonsev parts or baskets 
through various phases of operation.- 
n. C. Cooper Co.. 1467 S. Michigan 
.Avc., Micliif-an, III. 

Piirgc-ts'pc tlicnnocou])tc asscmblv is 
cs)>ceially developed for teinpcrafurcs 
to 2,900i' at high pressures in reactors, 
catalyst beds, glass plants and the like. 
Unit consists of a silica-free ceramic 
tube housing the platinum purge tube 
and platinnm-rliodiiiin couple.— Triniti- 
I'iquipincnt Corj)., Roselle Park, N. f. 
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liriUliii's Aircrti/l l‘rutluclioii; 


Too Little, Too Late Plagues Industry 


By Sir Roy Fo.hl.-n* 

'Miat are Hie nation’s needs in aircraft? I presume \vc slioiild all fully 
agree tliat they ate primarilv to hasc an adequate Air Force to defend our- 
selves against an aggressor and then, in the very pressing and ever-increasing 
ait transport field, to hare a sufficient range of competitive tvpcs to meet 
out oss'ii needs, as well as to reap a reasonable share of the \-aliiable world 
market for the next 10 years ahead, so as to occupy tlie hard core of out now 
important aircraft indastrs-, which employs about 250,000 people. 

There can, I senture to say, be no doubt at all of the vital need for tliesc 
requirements. In spite of all the “soothing synip" of the Summit talks (at 
Geneva) way back in the summei. followed bv the Genexa fiasco, let there 
be no doubt whatsoex'cr there has been no change in the Kremlin’s tactics 
or ultimate aims. Recent articles in the press have, I hope, at least brought 
home the tnic facts to the man-in-thc-street. 

riic Times reported fully on a NATO 

eimfcrtnce held on October !0 last, at by now 2,000 modem swept-wing figlit- 
nhicli Cenier.il Sit John W'liitclcy, ers and 500 str.itcgic bombers: but actu- 


Chairi 


II of the P 


t Chiefs of alls’, ' 


Staff, said tliat Russia retains the s: 
iiimibcr of active divisions, hut tliev a: 
greatly improved in qualifx’ and equip- 
ment. and tlic same remarks apply to 
her .Air P'orec. Ihe Soxiet Bloc, there- 
fore. retains tlie initiafixe, and. in Sir 
John’s x’iew, the tlirc.it is noxv greater 


c I i 




under 600 of these fighters and less 
tli.an 50 "V” bombers. 

Sombre fact tliough it is, America 
rimnot, therefore, look to us for the 
lext few years to make a serious contri- 
■mtion in the air in the exent of an 
emergency. In fact, our position in this 
man cx'er. respect is not far removed from wliat 

•U the same conference .Admiral Poland’s was at the beginning of the 
W right. U. S. N„ Cominandcr-in-Chicf l.ist xxar. 

.Atlantic, stated tliat the Rass' 


I the Uirgest submarine fleet the 
xx’orld has exer knoxvn, exceeding that 
of ail otiicr nations put together. 

During 1955, the press has been full 
of statements and reported speeches, re- 
' 'o the expansion and competition 


I Air Needs 

As regards c 


:t 12 months 


world market. The 
tremendous testing time for ccr- 
otlier nexv types xxhich arc just 
world air trans|> 0 Tt. The coming along and haxc still to "win 
'takes are indeed high, and arc stated their spurs." To hold what xvc liavc 
to be of tlic order of 2.500-5,000 air- already gained in the world civil trans- 
craft, costing the colossal figure of 56.5 port markets and consolidate the field 
1 . . m the other new types coming forward, 

needle question mainly on account 


billion spread O' 

Export Market 

c figures take no ai 


it of the 

smaller feeder and personal tvpcs of 
.'croplane. ’These requirements bring 
hcjiiie how important it is for tlic calibre 
Ilf our civil air liners to be ca|wble of 
•:ttracting a fair share of this iniportmt 
norld export market. 

The next question before us is: "Has 
tlie nation sufficient aircraft of tlic riglit 
tipe to meet these widelv diffaing 
needs? The answer is definitely "no." 

Money But No Planes 

On the defense side, sufficient monev 
and effort liavc been expended, and 
time elapsed, so that xvc could liavc had 


of the following. 




• Fora, 


buf/c 


ft advis 


lo l/ie -Vorth A 


First of a Series 

Sir Rov Fcddcn, Ihree.time pres 
of the Royal Aeronautical Society, de- 
livered perhaps tlic most damning anal- 
ysis of Biitain’s post-war aviation tr 
yet to be made at the recent fourth 
Conference on Problems of .Aircraft Pro- 

decided 


publish 


re oddres 
the first 


It will ai 


wbich 


liighly specialized form of aeroplane and 
its design features and constituent p.irts 
.arc all xital to tlic end result, 'nic ac- 
cessories, systems and functional design 
arc relatively just as important as the 
structure or the aerodynamics. Such :i 
complex piece of engineering cannot be 
undertaken c.xcept by a large firm svith 
considerable financial resources, equip- 
ment and with adequate highly skilled 
desun, dcxclopmcnt and production 
staff W'hen 1 say "large," I mean large, 
and in the past we have made tlic re- 
grettable mistake of belicxing that a 
coin|>aratix’c]y fexx’ capable, hardsvorking 
people can attain the desired results on 
this type of aeroplane. 

Development Cost 

Of course, gixen time, anyone can 
design, make and develop a successful 
|>rototy|>c. but long before it was fin- 
ished it M ould only be fit for the scrap 
heap, as it xxould be cntirclv out-of-datc. 
I am not enunciating that numbers per 
.sc arc tlic bc-.ill and end-all, but suf- 
ficient of the right number and type is 
an absolute necessity to go quicklv 
enough, and in this respect up to the 
present, u c bas e sadly failed to appreci- 
ate the position. 

Many of us who had the privilege of 
attending the .Anglo-.-Ameriean Air Con. 
ference last summer visited one firm 
that estimates its costs over the next 
five years for a nexv tr.insatlantie ait liner 
xvill be 556 million on engineering 
alone (i.e. design and dex'dopmenti, and 
this sum xvill be expended up to the 
time of tlic certification stage. This 
figure docs not include material or 
labour costs in tlie manufacture of tlic 
prototypes or tooling for production. I 
am not suggesting mat it xvill be neces- 
sary to spend tlic same amoimt of 
money in this country, but nevertheless 
I xxant to emphasize that it is a x-ory 
big and serious undertaking. 

Sueeessful Airliner 

A successful civil airliner is one in 
xxhich the objectixxs hax’c been propcriv 
understood by the designers, not incrclv 
dictated to them by the customer or 
the gox’eniment. Cinly b\’ intensified 
design inx’cstigations at the outset can 
the framework of design be safelv laid 
down and a basis prox’ided upon which 
.‘.ucccssful development and effort there- 
after can be possible. 

This demands superb leadership from 
the chief design executive, xvho is ac- 
eepting an assignment c.illmg for a su- 
preme test of human judgment and 
control of a considerable engineering 
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ihiff. lie limit liai'c iill-round knowl- 
edge' to do tills, be receptive, as well 
as knowing liis own mind. To be suc- 
cessful, be will rccjuiie Jii cxccptionalli 
»eU-b.ilanccd judgment to guide bis 
lieutenants to make the riglit decisions 
all tlie «'ay down tlie line. 

Lack of Experience 

One of the big prolilems confronting 
our indiistri is lack of experience in 
designing for airline oper.itioii. In other 
words, the design groups bar e not suf- 
ficient men wlio have been tlitongli the 
hard school of experience in this aiin- 
plex business. No tcehnic-a! brilliance 
e-.m siiort-eut this ncccssiti' of experi- 
ence, although to appreciate and admit 
the present poierty of tlie land ii'ill go 
some consideralile way to adjusting this 
condition. 

Because of tliis lack of experience, 
few Britisli design teams on cisil work 
jiossess ,111 adequate maintenance engi- 
neering design group. 

'lliere is also a serious dearth of good 
nicchaihcal eiigiiicets, and it has been 
commiin in the past to see excellent con- 
ceptionj ruined by bad detail engineer- 
ing. Often It will be seen that these 
cl.isscs of important engineers are out- 
neiglied by performance considerations, 
and it is not unusual to find sttuctures 
and aerodynamics dominating the whole 
tcaiii. Such a short-siglited policy, if 


pursued, inevitably ends in serious 
trouble. 

Lack (it eiigiiieering inanpower on 
Hritisli eii'il aircraft presents a formid- 
able difficulty. Certain post-war projects 
embarked upon in tliis eountri' havi. 
fallen down, not oiili because of their 
lateness in delivery, but in their basic 
conceptions as pieces of cxiui|iment. 

This has occurred because of inade- 
(|Uiitc leadership and too small a number 
of suitable engineers, not only to design 
tile aircraft itself but to cope expedi- 
tiouslv with the whole gamut of other 
component svstcnis, layout of differeut 
elements and other sarious detail instal- 
I.itions, ss'hieh altogether add up to a 
hinihdablc uudert.ikiiig. Because of this 
lack of personnel, far too many conipto- 
inlses base to be taken, and there is an 
absena' of ruthless determination to 
scrap something which will not "fill the 
hill." because of the time factor. Some 
of these bad habits ate inherited from 
the military side where such compro- 
mises base to be accepted fairly often. 
Too Late, Too Little 

Consequently, in the final analysis, 
the niock-iip stage is re-.iclied too late, 
and often the mock-iip is merely a 
mocker.', rcpreseaiting svhat is already 
iniciiangc'abic. 

I'lie reprC'seiihitive of the airline deal- 
ing with the manufacturer is generally 


a sophisticated person, who is not going 
to be taken in with rough |icrfomiaiice 
eoiiqsromises. esjiecialh when millions 
of pounds arc at stake. lie expects a 
complete description of the article 
w'liich is offered for sale, including dc- 
lailed performance information, pre- 
sented in such a form that a ptupei 
operational evaluation of the machine 
can be leadih' made, 

Borrow U.S. Sales Book 

Unfortunately, some British firms do 
not vet seem to appreciate the need for 
presenting their technical sales data in 
an intern.itiouallv acceptable fomi. 
which, ow ing to tiicir iinmcnsch wider 
experience, is another w j; of sas'ing ac- 
cording to .'\mcricaii standards. It is 
curious how' often wx: rise to this oppo- 
sition to accept am thing .rmcrican, no 
matter how' good it may be! \Vc base 
had to alter our sales publicity' and cata- 
logues in mam other directions wbeii 
wc base enteted new markets already 
occupied bv U- S. /k-, so that it svould 
seem strange that wc shniild balk over 
this one. 

Another point where wc might with 
incrage t.ike a leaf out of the U. S. A.'s 
sales book, is to include thoroughly 
qualified engineers to act as go-hc- 
tweens, who can discuss performance 
and other technical features of their 
firm's products in full detail, 'lliese 
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A FEW OF THE new 


Dickers. 

AIRBORNE HYDRAULIC VALVES 


from New "Concept-throwgh- 
Production” Focility 
af El Segundo Division 


The valves shown are representative of on expand- 
ing line being built to meet rapidly advancing 
airborne requirements. They were developed in 
close cooperation with the airframe and power 
plont engineers who ore using them. They are 
products of Vickers El Segundo (Californio) Divi- 
sion, which has complete engineering, loborotory 
ond production facilities for "concepl-through-pro- 
duction" of oirbome hydraulic volves. 

"nioroughly experienced in the requirements of 
oircroft systems ond working closely with the 
Detroit orgonizolion, the El Segundo staff con 
quickly solve new problems in design. As soon as 
the prototype is approved, it becomes o production 
item in minimum time. Ask the nearest Vickers 
Applicotion Engineer for further information or 
write for Bulletin A-S209. 


VICKERS INCORPORATED 

ntvfstoN OF SFCttr (uno coirourion 




Design, Development, Testing and Menu- 
facturing at El Segundo Division of Vickers 
Incorporated, 









the key tacts faster 



The Ampex 800 that you install in your 
aircraft is a vital link in a new date speed-up 
program. It records data on magnetic tope in o form 
most readily used by automalic doto reduction 
systems These ore now being installed ot government 
test focilities and at certain major aircroit 
monufoclurers. Their objective is to gel digested 
flight lest doto bocli to the engineer sooner. 

The Ampex 800 has all the practical 
requirements for airborne recording in the 
most advonced military aircraft. It can record 
hundreds oi simultaneous data channels (multiplexed 
or>to 7 or 14 tape trocks). By interchongeable 
amplifiers it con encompass practically cry 
corceivoble combination of data. And the Ampex 800 
is light in weight — low in bulk — and designed 
to high oltilude environmental requirements. 

You have greatest assurance of data 
compatibility when you cheese the Ampex 800. 

It performs to precise standards and furnishes doto 
for reproduction on other Ampex Recorder- 
Reproducers. These ore the most widely used magnetic 
tope equipment ord Ifieir standards 
ore now accepted everywhere. 

Ampex Corporation is prepared to give information 
ortd assistance on the entire data acquisition and 
reduction system of which the Ampex 800 
Airborne Recorder is a port. Ror descriptive 
literature on the recorder, write Dept. UU-2460 


. • Redwood City, Califon 


men slioulc] tiikc much of the load off 
the tlesign office and tlic incvit.ible 
Wiiste of time for tliese liard-presscd 
people resulting from going round 
mock-ups and discussing various ques- 
tions witli the siiceessitjn of prospcctise 

A brief reference sitonid he made to 
cicctrical systems mid propellers. 
tlie iiitrodnction of the latest a.c. 
tcelnhques substantial savings in wciglil 
and all-rmuid better results can be ob- 
tained. ail nf which is fully appreciated, 
for higli power prop-turiiincs and 
cruising sjiceds of -150 niph. and o\er, 
iin efficient quiet proi>eller witi iic es- 
sential. 

No future large tv|K.' of trans- 
port will be acecptablc nithout such 
improi'cments, but it is problematical 
nlierc «c can put mu lumds on proven 
British equipment at the present time 
that will meet these needs. 


NORTH AMERICAN’S 
Columbus Division 



Better Tooling 

'l ire production problems of big ci\il 
airliners made in compamtivcly small 
scries liasc not reccised .sufficient 
th(Hi|lit in tlii.s cmintry. 

A better Irrcak down of tlic design 
for jigging and tooling tlian has Ixren 
usual practice is neeessars. More com- 
ponent endurance testing tlian is todas 
standard practice would speed up pri’- 

Closer midcrsUnding and apprecia- 
tion of c-.icli otlicr's |)Tohlcms bch'ccn 
design and prndiiction from the early 
dc.sign .stages would help considerably; 
cscrs tliiiig tends to be too rushed and 
ill-eon.sidered Ixreansc cscryonc is over- 

T’lic prodiietion executive must know 
enough to be able to say wlicn he can 
rclciise production, and iie must he a 
sufficiently senior and balanced indi- 
vidual for his lieu’s to hold full say. 

kk'hilc svotkiiif iis Aircraft .Ads iset .U 
N.ATO, I had an .American colleague, 
who had been production mamiger il 
a West Coast airfnimc plant of oser 
15.000 hands for sesen vctirs and "Ms 
really kiion’lcdgciiblc on all production 
problems. .After touring the British in 
diistrs-. he was shocked at the we.ikne.%5 
of some of our production inanagc- 

I'or the class and quantities of mod- 
em airlinet production it is most ini- 
portint to pin-point responsibilih. .A 
basic requirement is a definite priucipic 
of decentralisation. Each superintend 
cut in the set-up inu.st have a clearly 
defined job. 

Cost consciousness of all depart- 
ments and at all lc\e1s is essential. 

The delegation of responsibility all 
the way down the line to the Imvtst 
levels of suiKirision and the careful 
daily cheeking on this svipcrsisioii can 
resdlutionisc a prodnctioii plant. It is 
surprising to me that more tousider,!- 


...A Complete Airframe 
DESIGNER and BUILDER 
in OHIO OFFERS 
CAREERS to ENGINEERS 

With the highly-successiul NAVY FI-4 FURY JET* in pro- 
duction, and with other, years-ahead designs being 
developed. North American's Columbus Division has 
become a self-sufficient, proficient organization within 
North American Aviation, the company that has built 
more airplanes than any other in the world. 

Geographically, a complete airframe manufacturer in 
Ohio offers individual advantages to many engineers. The 
Division's complete design, development and manufactur- 
ing responsibility for North American's Nava! planes is its 
own Challenge. North American Aviation means Stability 
plus availability of vast engineering data and resources. 

The Division's youth and success mean greater Individual 
Opportunity . 

A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS: 

Aerodynamicisls, Thermodynamicists, Dynamicists, Stress 
Engineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Elec- 
tronic Engineers, Wind Tunnel Model Designers and Build- 
ers, Power Plant Engineers, Research and Development 
Engineers, Weights Engineers, 

For the Full Story On Your Ohio Future, Write Today: 

Mr. I. H. Papin, Personnel Manager, Department S6AW, 

North American's Columbus Division, Columbus 16, Ohio. 

Bagmeeiisg Ahead lot A Setter. Tomorrow 

Morth American Aviation, inc. 

•Reo.US.Pai.OII. COLUMBUS DIVISION 
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NEW SHAPES 


of things to comn from Piasecki 


il out. 

Apart from these vital questions of 
adequate defense and civil transport 
opportunities, the inan-in-the-strect is 
iK^inning to nake up to the fact that 
holding our plate in the air interna- 
tionally is a definite "mnsr and is a 
incisure of our sitility and crcatiie 

^ In fact, it is realized that it will be 
lead in the industrial and mc'chanieai 

Startling new flight concepts are taking shape on the drawing 
boards— in the test cells— of the Piasecki Research and 
Development Division. 

New airfoils, new control devices, new lift configurations— 
these are the building blocks of future Piasecki developments. 
Looking to the immediate future, pi'ogress has already been 
made in Vertical Takeoff aircraft. New and improved heli- 
copter designs — projections of Piasecki’s long research and 
engineering experience in high performance helicopter design 
and production— are nearing the flight stage. 

Today, many different models of Piasecki helicopters are 
flying for the three Armed Services . . . everywhere . . . doing 

even H.: «p!rr,tt ^'ml mnt 
dane things such as socks and washing 
machines. Aviation and cicrsthing to 


do with it has cauglit tlic imagination 
of the south of the M orld. in the same 
wav tliat tlie British Mas-v and Mcr- 


last centurv, to the tunc of siicecssfulh 
providing the name brands of many of 


on “Stock-taking on the Rcscareli 

^ 

Front, that aeronautical engineering 

7J 







SIDELIGHTS ON THE SCIEDTISTS number 



Brain and Brawn 


Some of the young fellotus on our sta^ 
hmv been aualy^iug our Jiles of personnl 
Jata regurtiing xUnilisis mid engineers 
here at Hughes. 1 1 'hat group 
eliaraclerislics would be found? 
li'ilh oddilionol fans theerfully eonlriimled 
by iheir eollei^ues they hone eoine up 
wilh a score of rclariouships—somc 
muusiug, some quite surprising. IF't.' shall 
chart the most interesting 
results for yon in this series. 




1)1 iiur labonHorics here al Kiiiihcs. morc than 
hair of the cngincen anil teiemitts have had 

fiw”ha°lSrMl«r°, oi'c Ui l' hh DoXr”! 



Due to the expanding use of Hughes 
electronic systems, new positions are 
open for engineers who hone demonstrated 
ingenuity and uiueutii'c ability in the 
areas of product design. 


Hughes 

RESEARCH ANO DEVELOPMENT 
LABORATORIES 

Culver City, Los Angelet Comiy, Cali/oniia 


it tlic most tccliiiologicsilly advanced 
.iiid difficult brancli of engineering: and 
liiter in tliis same speecli lie said that 
the aircraft industri first tackles, tlieii 
soli'cs and finallv dominates the solu* 
ticin Ilf problems, wliicli no other branch 
of engineering would hase the incentii e 
to attempt. 

I believe thi.s to lie true, and tliere is 
little doubt that the finished aeronau- 
tical designer or dei clopmcnt teehiiician 
is amtingst the most disciplined and ina- 
liire mechanical engineers in the ivorlcl 
today, and can adapt himself t« am 
br.inch of this engineering field witli 
distinction. 

Extra Weight, $500 a Pound 

In support of this. Mr. lleincinaim. 
Chief Engineer (Douglas El Segundo 
Division), and one of tho greatest o:- 
ponents of the art in the inilitari' field 
said at our ,\iiglo-.'Vmerican Air Con- 
ference ill Los -\ngcles last June that on 
modern aircraft the cost of one poiinil 
of extra weights amounts to S500 per 
aeroplane, if pcrfornv.mec and strength 
arc maintained. 

In fact, rcdimdimt iicight litcnilK 
"costs its Height in gold.” Such stand- 
ards cm only be maintained by experi- 
enced and matured tcchnicaam of a 
very high order, and ivc arc cxtrcmch 
short of first<lass men of this t\]x:. 

Assuming these shifcmeiifs are cor- 
rect. it ivmiid secan all the more ncccv 
saiy to investigate svhy mc hu'c arrived 
at this unsatisfactory impasse, seeing 
that from the early day.s of this century 
wc hasc successfully pioneered in the 
design and construction of aircraft, and 
wc finished up both ^\'orld M'ars as the 
victors, svithoiit aircraft superior in an 
aerial combat to fiiosc of our enemies. 


PRODUCTION BRIEFING 


^ Chemically milled airframe parts arc 
scheduled for large-volume |iriidnetion 
bv United States Chemical Milling 
Corp,. Los .Angeles. Calif., following 
basic process developed by North 
.American .Aviation (AW Mar. 7. 1955, 
p, 40). 

► Knilsman Instrument Corp., Elm- 
hurst, X. Y., has appointed I’'ilotecnica 
Sahnoiraghi. Spa., Milan. Italy, as ex- 
chisisc agents and licensee in 
country. 

► Contract exceeding 5500,000 for F- 
100 Super Sabre pitot boom as.scmblics 
has been granted Darco Industries. Inc., 
El Segundo, Calif-. b\ North .American 
.Aviation, Inc., with deliveries to begin 
ill March. Darco employs about SO. 

►New spark plug asscmblv plant will 
he built in Burlington, lii., by Iona 
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Whatever your airliorno rad.ir leqiiiroment, I’oii will lie 
rigiit . . . H’ith Bcndix-Piicific equipment. 

The iiivii Unable experience Beiidix-Pacific 1ms gained 
ill Siiccializiiig in Ihc dcs’clopmciit and prodiiclion of r.id.ir 
for luivigatioii, mapping, terrain cle.arance, tail Wiirning and 
missile guidance guarantees you performance and reliability 
in tho equipment ive can design and build for you. 


■ V Bcitdit-Pacific Radar Systems Engineer will gladly call 
on yon at your convenience to discuss your rcciiiircmciUs. 



EAST COAST OFFICE; 475 511) AVE., N.Y. I7*BAYI0M, OHIO-12C7 AMEHCAN EIDO., DAYTON 2, OHIO ■ WASHINGTON, D.C.-SUITE 803, 170) "K"ST., N.W. 
CANADIAN DISTRIBUTORS) AVIATION ELECTRIC, LTD., MONTREAL 9 -EXPORT DIVISION: 3ENDIX INTERNATIONAL, 205 E. 42Ad 57., NEW YORK 17 



Iiidusttits, ii wliolly oiiiied subsidiary 
nf Cliampioii Spark’ Plug Co.. 'I'olaio, 
Ohio. Production at tfic 100.000-sg. 
ft. facility will got iindcnia; this fall, 
unploying iihmit ?(10 persons. 

► Unification of research facilities op- 
erated by Plesses Croup. ICngland, is 
reason for cstablisliiiiciit of a new coni- 
|\iin. Plesscy Rcsearcli, Ltd. Cliairman 
<nid inanaging director of nesv 6tm is 
V C. Clark. 

► New S2.5-million [ilaiit for cold roll- 
ing stainless steel and titanium .strip to 
thinner gages than prenimisly liandled 
h\ Cnieible Steel Coinpans- of America 
will be installed In the firm of its 
Midland. I’a.. ssotts. Completion is 
sehcdiilcd for 1957. 

► Presetting of hydianlic tubing slccics, 
resulting in 500% leak reduction at 
joints. Iiiis been dcsclopcd bs' Cliancc 
N’niiglit. Inc.. Dallas, hiring tooling 
|x:rsomiel designed Indraiilit aiui 
pneumatie-operated machines to )rreset 
the MS2I9I8 or equivalent sIcctc on 
either medium thiek-uiilled or thin- 
ssallcd stainless steel tubing. Kiigincers 
are also studying use of a iiciv double- 
ended slecsc and short mit to save 
sseight and |)toside higlier fatigue 
properties. I'irst trsont will be on the 
5 lfi-in. diameter tube used on a guii- 
cliatgmg line. 

► High-alloy and supcrallov steel capac- 
it\ of 500.000 II). ingots monthlv in 
sonsuinable electrode \acuuni remclt- 
ing fum.iccs is planned bs Allegheny 
Liidluni Steel Corp.. Pittsburgh. Pa. 
I’rojcct svill double the firm's current 
capacity of these metals. 

► Malloiy-Shaion Titanium Corp. has 
opened iiess' Pacific Coast offices at 
HIS N. Highland Ave., Hollywood. 
Calif., to better serse its aircraft 
customers in that area. 

► Motronies Corii., subsidiary of Glad- 
den Products Cot|)., has occupied 
larger quarters near it Glendale. Calif., 
plant to proside additional prodnetion 
and research and dcvclo|jnient facilities 
for jsiatioii electronics. 

► New general office building will be 
finished late this vear for I'lorth Ameri- 
can .Uiiitioii. lne„ on Imperial Iligh- 
ss'av m I'll Segundo. Calif. Costing 
iib<mt S3 million, the stnietnrc svill 
contain about H5.SS0 sq. ft. of office 
space for the executive, payroll, ac- 
eountiiig and public rclatiims depart- 


^ Rcsinitc Coq>., has moved into new 
S200.000 plant in Lineolnssood. ill. 
I'irm makes corrosion and moisture- 
resistant coil forms for the electrical 
and electronics industries. 
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through the temperature borrier 


you have the 
added protection of 

Heinemann Circuit Breokers 


One outstanding and exclusive fact explains 
why Heinemann alone qualities for protec- 
tion of critica] airborne equipment: The cur- 
rent rating of a HsiNEBaANN circuit breaker 
is not affected by ambient temperature. 

The current rating of a Heinoiann circuit 
breaker is always the same . . . whether on a 
hot tropic field or aloft at a cold 40,000 feet 

In addition, Heinemann circuit breakers 


provide a self-adjusting time delay . . . delay 
is longer when cold, shorter when warm. Ho 
other circuit or equipment protective device 
can match this performance. 

There are many other advantages which are 
exclusive with the Heinemann circuit breaker. 
Send for your copy of the "Heinemann Cir- 
cuit Breaker Engineering Guide." Just request 
Bulletin 201, 


HEINEIVIJINN 
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AVIONICS 


Arinc Tests Pinpoint Major Cause 
Of Avionic Equipment Failures 


By Philip J. Klass 

Tube failures may be slaslicd by as 
much as S0% in aircraft which have 
27.5-voh d.c. power systems, if tube 
liciitcts ate opLT.itcd at tlici: rated 6.5 
soils instead of the widely used 6.9 
volts. 

Ihis conclusion is based upon two- 
ve.ir tests on a number of AN, ARC- 
27 UIll-' transceivers conducted by 
Aeronautical Radio. Inc., under Nasy 

* 'llic tests revealed that modified 
ARC-27S whose tube liealcrs were op- 
erated at 6.5 volts operated 5796 longer 
between malfunctions tliaii did other 
standard ,\RC-27s whose licatcrs were 
ojscratcd at tlic customary 6.9 soUs. 
Voltoge v«. Longevity 

It comes as no surprise to avionic 
equipment designers tliat excessive tube 
he.iter \oltage shortens tube life. 

In d.c.-powered aircraft, avionics 
equipment tube healers usually arc op- 
erated from d.c. in order to minimize 
the consumption of a.c. power, which 
is prmided bv low-efficiency imcrteis, 
and to su\ c the weight of licater supply 
transformers. 

\Micn four tube heaters are con- 
nected in a scries string across the d.c. 
line, approximately 6.9 volts (27.5 di- 
'ided bv 41 is applied to cacli tube— 
nearly 10% over its rated soltagc. A 
dropjjing resistor could be inserted in 
.scries with the heater string to lower 
each licjtcr voltage to 6.5 \olts when 
the sopph i,s at 27.5 v. 

Blit if. under emtrgenci conditions, 
the supply voltage falls to 20 or 22 
volts, the heater loltagc becomes too 
low for proper operation of the cquip- 


Service Test Comparison 

The objcctiics of tlie Arinc tests were 
h'o; 

• To deteiiniiie tlic effect of reduced 
heater voltage on tube life and equip, 
ment reliability. 

• To compare the effect of reduced 
voltage on standard JAN tubes with its 
effect on the newer iinproied (rugged- 
ized) tubes. 

For .Xriiic's tests, -10 .sets of .-\RC- 
27s were dii ided into two equal groups 
bv a random selection process. One 
group of 20— the "experimental group" 
—was modified by inserting dropping 
resistors to reduce heater, loltagc to 


6.5 V. when tlic sliip's supply was at its 
center value of 27.5 v. d.c. The other 
20 sets-the "control group"— were un- 

.Assignment of standard and new 
ini|)roicd tube types was made at 
random, except tliat some of cacli 
type were used in every set. Also, 
the tubes used in cacli generic socket 
(i.e.. first i.f. amplifier, audio ampli- 
fier, etc.) were divided cqualh between 
the two tube types in the -fO sets. This 
was done so any difference in tiilic life 
between the two groups of equipment 
would reflect modification anti not the 
difftrciiccs between indhidual circuits. 

Ihc 40 ARC-27S then were installed 
in aircraft at the Nasal .Auxiliary Air 
Statinii. Cabincss Field, Tex., and used 
in iioimal upeTations until failure. 
^\'hcll a inaifimction occurred, the set 
was removed and .sent to a central re- 
pair shop. 


By insetting a 0.26-oimi dropping 
resistor in scries with the .\RC-27 
heater circuit, ail tube licatcrs were op- 
erated at approximateb 10% under 
their nonnal voltage iii the miulifiecl 
sets, with one exception— a pair of 
2C59A power amplifier tubes uscil m 
tlie transmitter, 

III standard ARC-27s. a .scries drop- 
ping resistor is used to lower the '’olt- 
age applied to the 2C59A licatcrs to 
5.S voUs. W'hcn the licater-string 
drojiping resistor was added in tlic 
.\finc modification, tlic voltage on the 
2C59As dropped to 5.2 volts-too low 
for satisfacton' operation. 

To get the 2C59A heater voltage 
back up to 5.8 volts in the modified 
.\RC-27s would have involved a inessi 
modification, so .\riiic decided to 
merely short out tlic original drniipiiig 
resistor (in series only witli tlie 
2C39.As). with the result that the 
2C59.AS and all other tubes would be 
operated at 6.5 soils in the niodified 

Thus, in the modified sets, tlic 
2C59,\s were operating at a heater 
voltage about 9% above that in the 



MEAN TIME-BETWEEN-MAIFUNCTIONS FOR UNMODIFIED AND MODIFIED 
AN/ARC-27 EQUIPMENTS AT CABANISS. WITN 95% CONFIDENCE INnRVAlS 
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SSnsUTEO lEMOVAl RATES Alt 100 HOURS, WITH 9STS CONFIDESICE IMTERVAIS. FOR TUEES IN 
UNAOOIFIED and MODIFIED AN/ARC-37 EOUlfMEFOS 


COMPARISON OF TIME between malfunctions (top) and tube life (below) in ARC-27 
tniiisceivcrs whose tube heaters operate at 6.9 volts and modified sets whose tubes operate 
at 6.3 volts. 
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its eye* 


the prowl, the glint in 
its electronic eye made, more- 
deadly by use of MIMATURE 
RATE GYROS manufactured by 
AMERICAN GYRO {Division of 
Daystrom Pacific Corporation). 

CfiANCE VOUGHT relies on Daystrom Pacific 
Corporation for tlie highly-aceiirate, miniature rate gyros 
necessary to complete the tleaclh', top-secret flight-control system 
used in the Nas’s 's "hot" new day-fighter, the "CKUSADER." 
MINIATURE RATE GYROS built by Daystrom Pacific Corporation 
incorporate the latest advances in flotation design, assuring 
reliable performaiiee under the mo.st difficult conditions. 
Manufacturers everywhere are relying more and more on control 
components and systems produced by Daystrom Pacific Corporation, 
Write today for descriptive literature covering control systems, stable 
platforms, miniature ant! sub-miniature rate gyros, vertical gyros, 
free and directional gyros, accelerometers, integration, intervalometers, 
potentiometers, synchros, resolvers, sensing and actuating components. 


kMERICAN CYRO DIVISlOK 

I'cORPOilATlOH 
3030 NEBRASKA AVE. SANTA MONICA, CAIIF. 
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regular (imniudificil) sets, while all 
(itlier tubes were 0 |)Ltjtiii| at a losvct 
heater \oit.igc than in the rcguLir sets- 

Test Results 

After a total of H.-iTS hours of 
cipcr.itiiig time on the -tO sets, aver- 
aging ”2 hours per cc|uipinent, .\riiic’s 
tests rescaietl the following: 

• Mean lime Irvbvceii equipment mal- 
hmetions rr as S'J.f) hours for modified 
,\RC-27s. eomixired to onK 56. S hours 
between failures in the unmodified sets. 

• Estimated removal rate for all tube 
hpes was only per iOO hmirv iu 
modified ,\RC-27s, compared to -I..S7^ 

The teduetion in failure rate is even 
more prommneed when the figures ate 
broken down between receiving and 
transmitting types: 

• Receiving hpc tubes; 1.001 per 100 
hours (modified) versus -t.s'r (uii- 
niodified). 

• Transmitting type hibes; S.4'f per 
100 hours (modified) versus lO.O'.i 
uinmrxlifieti). 

The higher failure rate for transmit- 
ting tubes reflects the fact the 2C30As 
in the modified equipments svere ac- 
tually opetating abos’c their normal 
heater soltage. 'I'liis one tulsc t\|>c 
accounted for nearls- 7s7< of all trails- 
inittiiig tube failurcs. 

Big Pay-off in Some Types 

hrc.ikdown of tube life. b\’ tube 
l\pe, shows that the iiiiprovcment re- 
sulting from reduced heater sciltage 
iim.s as high as 907? . I’or e.samplc: 

• 6.^G5 failures were cut 907f. 

• 12.AT7 failures svetc cut SJTf. 

.Mthough there hasc not set been 

sufficient failures of impro\cd-t\pc 
tubes to provide a statisticidls reliable 
sam|)lc, the available data suggests that 
icduced heater voltage has a comparable 
effect on life of the nesver improsed 

Designer's Dilemma 

Ariiic rccognKcs that the present de- 
sign pr.ietiee of operating tube heaters 
at 6-9 instead of 6.3 soils is due to 
military specs which require that key 
asionics equipment he able to operate 
when the snip’s siqiply siiltage has 
dropped as low as 20 volts. 

Obviously a jet fighter trving to 
make an emergency lauding with its en- 
gine (and d.c. generators) out, is in 
dire need of radio eoimnunicatiims. 
^’et at such Kmc, the aircraft's battery 
is its sole source uf power, and battery 
s oltage is quickly |nillcd dow n. 

'I’hus the military and aiioiiic cc|uip- 
ment designers face a dilemma: Arinc's 
tests indicate an ca.sy way to nuicli- 
de.sired increased rcliabilitv and reduced 
Kibe failures, but only bs' sacrificing 
equipment performance under emer- 
gency (losv-s'oltagc) conditions. 


Allhongh the ,\riiic report does not 
-iiggcst lioss this dilemma should be 
icsohed, a third alteniatise suggests it- 
wlf. 

If, in addition to adding hcalcr-stiiiig 
clro|)ping resistors, a soltage-seiisitivc 
icliis' ssith reliable drop-out character- 
istics is addctl. the tube hcatcis could 
operate at approsiiiiateh their rated 
soltage until the ship's supply siiltage 
dropiKcl belosv. say. 2-t volts. At such 
time, the siillage-scnsitisc relay woidd 
drop out. shorting out the dropping re- 
sistors. and placing the hcater-strm£: 
directly acro.ss the shi|j's supply. 

Arinc’s .Airline Electronic Engineer- 
ing Committee I.AEEC) has been in- 
sesfigating this possibilits' for use in 
airline asiiiiiics equipment for csseii- 
ti-ills the ,s.amc reason. 

Amplifier Boosts Light 
10.000-10,000 Times 

A radic.ills new tspe amplifier tluil 
can inten.sifs' light reflected from dimly 
lighted objects by a factor of 10.000 to 
-lO.OOO svas unscilcd last sveek in a 
demonstration by its desch))x;r, the 
l''tic'/ In.strimicnt Disision of Bendiv 

'I’lic device, which could have revohi- 
tirmars' applications in night aerial re- 
eoiinais-saiice and sv.irf.ire (as ss ell as in 
medical X-ray and astronomy), is essen- 
tially a eloscd-eirciiit tcics’isioii system 
with a camera and cathode ray tube 

The Fricz demonstration featured a 
girl seated in a large room in front of a 

pletclv blacked out except for a small 
"exit'* light approximately 250 ft. from 
the subject. Despite the fact that the 
human c\c could barely discern the 
girl's silhouette, her face appeared on 
the Lumicon’s viesving screen with de- 
tail ami clarity com|>arable to that of 
commercial TV on a home receiver. 

'I'he Lnmicon can be used to ain- 
plifi any form of radiation eaixible of 
being comerted into visible liglit, Bcn- 
dix officials reported. 'I'hev were tiglU- 
lippcd, however, on defails of jnst how 
the Lumicon operates, except to say 
that it uses a conscntional image orlh- 
ieon in the camera and that the ampli- 
fieatiou is aceam|)1ishcd "with elec- 
tronic circuitrs'.” 

Bendix officials also declined to dis- 
cuss the Lmnicon’s military possibiliKes 
but indicated that the militars' services 
are vciy niucli interested in the dcvclop- 

Onc interesting characteristic of the 
Liimieon, which mav be a tip-off as to 
tlic ri pe of amplification circuitrv cm- 
])loyed, w'.is observed during the demon- 
stration. .-\s the system gain was in- 
creased (beyond the optimum setting), 
small arcus of the console picture would 


Beneral Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECraiCAL QUANTITIES 





NAVI6ATION 

G»ro. 



TEMCEtATURE 





COMPONENTS 

Speed Elemenli 

Gyro Molor. 


TRANSFORMERS FOR AIRCRAFT 





GENERALI^ ELECTRIC 
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AIRCRAFT TRANSDUCERS 



^ PRESSUHE OPERATED POTENTIOMETEXE 
Ou’puii: Linear and nonlinear functions of 
applied pressure. 

Resiitancesi 100 10 50,000 Ohms. 

Ranges: 0-5 loO-SOOO psi. 

Xypei) Absolute and differential. 

VIbtaIccn Ainbienli 0 to 55 cps, 0 to 500 CpS, 
and severe vibration 25g to 2000 cps. 
Censirucriartt Hermetically sealed. 



Wf'lt lor Pressure Operated Pareetrameter Rirl/eKn 


^ UlTRA-5EN5iriVE PRESSURE SYSTEM 
Outpul: 50 volts at full scale. 

Ronget — U psi. differential, 

Resoluiiant I X 10^1 psid. 

Zero tiabiliiy; Better than 1 X 10~^ psid. 

Wrirt far SvI/eriA EPMS 


^ RESISTANCE BRIDGE PRESSURE PICKUPS 
SansiMv'riyi5 mv/v at full scale. 

Rgrrgesi O-lOto 0-1500 psi. 

Types: Absolute and differential. 
Consirvctian: Hermetically sealed. 


Oatpuiii 5 volt signal and/or dial indicator, 
Range: =25.000 ft./min. 

Time constant: 0.2 sec, at sea level to 2 sec. at 
50.000 ft. 


^ RESISTANCE THERMOMETERS 
ReliUance: 5 to 500 ohms at 32*F, 

Moteriali: Platinum or nickel. 

Range: ”350 10 -i-2000“F. 

Typei: Liquid, surface, gas, 

Charocteriitleii Corrosion proof, severe vibra- 
tion ambient, fast speed of response, 

Write lor Reilsfance Ihormomottrs Bulletin 


"For Transducers See Traiis-Somcs" 

9hc. 
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instuntU “wMsIi init,” iiistcnd of llic 
graeliiiil "wiivii nut ’ experienced with a 
1 \' receiver. 'Ihis characterLvlic was mil 
iiiilikc thill experienced in wcatlicr 
nidiirs equipped witli iso-cclio contour- 
in| eircuitn as tlic gain is increased. 

Ilie Lmiiiciiii system uses 1,029 lines 
per picture, instead of the iZs used in 
eiininierciiil IV. but the .same frame 
r.ite of sfl |K'r sectmd is employed. 

Expansions. Changes 
In A^ ionies Industry 

Ci'iiet.il Klectrie lias formally entered 
lilt industrial eoinpiitcr field with the 
formatitm of an Industrial Computer 
Seetion at it' Klectronics Division head- 
quarters in Ssracusf, N. V. 

riit mote is intended to put CE in 
"a hettcr |)osition for aggressively pro- 
moting and marketing a full line of 
comimters." includiiig analog, digital, 
and siimilatnrs, the company says. 
GK's diverse computer activities will 
tie centralized in the ntsv section under 
M. R. Oldfield, )r., general manager. 
K. R. Ceiscr has been name manager 
Ilf enginex.'ring; C. C. Lasher is manager 
of marketing. 

• North American Aviation will build 
.1 new S3.s-mi!lion headquarters buiUl- 
iiig for its tecentiv formed Autonetics 
l3ivision |,W Dec. 12. 1955. p. -Is) in 
Dimney, C.'alif., on lm))erial .Avenue, 
between Ardis and Clark .Ascs. 

The new >00,000-sq. ft. Iniildhi" 
will house .Aiitoncfics lAivision adniin- 
istratise offices, research and develop- 
ment and some niamifacturing facilities. 
When eomplcted next fall, the new 
disision will (xcupv a total of 900.000 
sq. ft. 

Other reeent e.xp.msions within the 
irvioiiics indnstiy include: 

• Sinqison FIcetrie Co., Chicago, has 
formed an .As ionics Dis ision to produce 
oimiirange indieators. 

• G. M. Giannini & Co., lnc„ Pas;i- 
dena. Ciilif.. lias mosed its Gyro Disi- 
Mon to enlarged quarters in Pasadena. 
Correspondence, hnweser. should con- 
timie to be addtcsscxl to corporate 
offices at 91S Fast Green St., Pasadena. 

• Minnca|>olis-l lonevwell’s .Acronautie.il 
Disision is consfruetiiig a -ts.OOO-sq. 
ft- addition to its present Minneapolis 
faeilits to house expanded research and 
engineering aetisities. 

• Keaifott Co.. Inc., will construct nesv 
2-10.011(1 sq. ft. facility for its engineer- 
ing and .sales actisities, opposits present 
lionie office and plant at Little Inills, 
N’. ). When nesv facility is completed 
carlv in 1937, it ssill raise total floor 
space to fiOO.OOO sq. ft. 

• Notden-Kctay Coqj., New A’ork, ss ill 
acquire the assets, business, and mime 
of Cyromethanisni,. Inc., Ualesity, 
Long Island, producer of gyto.seopcs. 
Stokles Webster, president of Gyro- 
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CONTROL OF PRESSURE SURGE SHUDDER IN HYDRAULIC SYSTEMS 
...WITH WESTON ANTI-SURGE VALVES 


Pressure surges .arc normally the svorst 
enemies of hydraulic systems. Specifications 
now limit surge pressures to 13S% of the 
normal system pressure, but in manv installa- 
lions it has been difficult to achieve this 

The solution to this problem is now being 
produced by Weston Hydraulics, whose 



designers have designed anti-surge cliarnc- 
terislics into the pilot-operated 3-way and 
4-\vay solenoid valves. This modification can 
be incorporated at no incrc.ise in weight and 
only a slight increase in cost. If you have 
pressure surge problems, oiir engineers will 
be happy to recommend the best configu- 
ration to meet your needs. 



I BURI&NK lOULSVARa, NOfiTK HOLLVWOOU. CALIFORHIA 
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ENGINEERS 

AND SCIENTISTS... 

HELP US SOLVE TODAY’S 
MOST ADVANCED PROBLEMS 

llcrr tlir liu>ic cliullrn^r at Aiilonclii'. : to make' iiiU?^i)o aiirl ainn'aft 
rlarlrO'inf'cItaiiicul anil rmii[»oiirnti> i>inallrr anil It^lilrr — yot ulilo 

ID ftiiu'tiuii iX'vfoalK iiTiiliM' lilinteriii^ heal, "eai't Injiiake" iihoc'k anil 
OKlroiiic* huiniiJitv rniiiHlinn-. 

AvtonkticS — >orlli Ainrvii-an'.- M-|iurate cU'rtro-nii-chaniral <livi^ioIl — 
lurn-nlly iiae nearly 10(1 |>iojeft!. in •.tartlin^ ni'xv 0(ima|ils of aysirms 
ilivi^ii . . . principk": of "uhianco ami cuiKrol — noiv iiiulpr ilevclopinc'iil 
ami lit pi'oiliirlion — llial havi-n'l yel lii-en |>rinteil in jniirnala nr text*. 
There are inuii\* projec-ti. in ;*uiilunee anil eontrol for North Ainei'ieaiiV 
SM-61 Navaho Intereonlineiilal Guhleil Missile. I’rojoou in mf:cnion? 
aui<>|iilois ami rire-eontrnl sy.-lenis for loilay's ami tomorrow's nitrasonie 
inumii'il aircraft. Ami many other projecU e<|ually excilin): ami ehallen;:- 

The tools at youi* eomimmil at Aiilonelies iiiehiile the most uilvaneeil 
re.seareh ami test faeililtes latest ili;ti(nl ami analo*: eompiiters. You'll 
enjoy the professional reeo;!nilion of uorkin;: in this ailvaiieeil atmosphere 
with leailinj seientists ami on^:inee^s. 

It w'ill pay YOU to look into a career at Aiilonelies toiluv. From ever}' point 
of \iew. ion'll limi it lliv iiw.il mlviiiirril .iliili- o/ your iirl. 


Immediate openings lor: 


Tomptili'r Sperlulisls 
Kleelro-Mrehimii'iil Designers 
Knsiruiimental Test Kngineers 
Kleelronic Gom|>onent Fsalnators 
Instriiinentuliiin Fngineers 
Fire (ioiilrol Systems Knpineers 
Flight (anitrol Syslems Kngiiieers 

Also opfiiini-s far Driillsmen 


Relay S|ieeialisls 
Tompulei' Progrnnuners 
Tonipiiler Appliealion Fngineers 
Auloiiialie FoiUrols Enpneers 
Kleelronic Engineering Writers 
Inertial InstriimenI Dcvelopmcnl Engineers 
Preliniiiuiry Analysis anil Design Engineers 
iintl 7eefujiettxij.H 


Mr. P. S. OranI, Engineering Personnel Olfloe 
Downey, California 


Autonetics’ 


DIVISION 




SVISTION. 


mechanisms, will become general man- 
ager of the new Nordcn-Kctat' division, 

• International Business Alachines 
Coip. has established a new independ- 
ent research group “to develop business 
machines of the future.” New group 
will be headed bv Ralpli L. Palmer, 
former IBM director of engineering. 

e Viking Instninicnts, Inc., East Had- 
dain. Conn., will build a new produc- 
tion facility at its present location. 

• Packard-Bell Co., Los Angeles, has 
purchased the assets of Technical Re- 
productions, Inc., producer of printed 
circuits. New department will be under 
the direction of Richard B. Lcng. Pack- 
ard-Bcll I'icc president, 

• Acton Lalwratories, Inc., ' Acton, 
Mass., maker of lab test equipment, 
has purchased the instrument division 
of Technology Instrument Corp„ also 
located in Acton. 

• Hughes Aircraft Co., Culver City, 
Calif., has purchased a former Nash 
assembly plant at El Segundo, presid- 
ing 500,000 sq. ft. of manufacturing 
and office space. 

• Acropliysics Development Corp., 
Santa Monica. Calif-, a subsidiary of 
Studebakcr-Packard, is planning to 
build a million-dollar research facility 
in Santa Barbara. 

• Biidaii Structures, Inc, is name of 
new company formed by Walter W. 
Bird, and other former employes of Cor- 
nell Aeroiuiutical Laboratories who de- 
veloped the air-supported radome for air 
defense radars. Company will des'elop 
new applications for the technique. 
Address: 290 Larkin St., Buffalo, N- Y. 

^ FILTER CENTER ^ 

I yjmsu ' 

► Bright Radar Display Coming— All 
three manufacturers of airline weather 
radar (Bendix. Collins, and RCA) are 
experimenting with bright tube dis- 
plays employing storage-type tubes 
developed by Hughes Aircraft, Farns- 
worth or RCA. 

► Airborne Teletype EvaUiation— Flight 
tests on airborne teleprinters for use 
bv North Atlantic air carriers (AW' 
June 1 3. 1955, p. 76), to handle routine 
messages and weather information, are 
slated to begin shortly. The evaluation, 
.sponsored bv Nartcl, an informal 
organization of North Atlantic airline 
operators, is code-named "Narcast.’’ 
One ground station will be located at 
Halifax. Nova Scotia, the other in 

► Sprague to Produce SB Transistors— 
Philcii Corp. has licensed Sprague 
Electric to produce it surface Nitrier 
transistors, providing a second source 
for the high-frequency devices. Sprague 
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. . . and nine of the 19 companies receiving 
meritorious safety awards for having flown one 
million or more miles without an accident or an 
injury were Airwork customers. 

All awards were made by the National Business 
Aircraft Association. 

Vou’pe safer with Airwork overhauled engines 


I ARIINOTON • AUANTA 


Rirwork 

• ■CORPORATION 
Millville, New Jersey 


COVERS THE FIELD 



THE PIPER APACHE 


llarizcll Constant-Speed Feathering Propellers 
vyv (‘PC Standard E(|iiipmeiit on MOST Light Twins. 

PROPELLER, INC. 

Piqua, Ohio, U.S. A. 
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Creative Pioneers 
in Transport 




CLEVELAND PNEUMATIC 


The "Super Sabre” gets off to work 
on CPT landing gears . . . and they 
bring her safely down to earth again. 

North America’s F-lOO, world's 
first operational supersonic fighter, 
has nose and main landing gears 
built by CPT(Cleveland Pneumatic). 

The F-lOO also has a unique steel 
fin beam assembly fabricated by 
CPT, using the world's largest flash- 
butt welder and our giant heat- 
treating and machining facilities. 


No other producer of landing 
gears has the background of experi- 
ence and the complete facilities to 
be found at CPT. 

Pioneer in landing gear develop- 
ment since 1926, CPT has produced 
more landing gears than any other 
manufacturer. 

Put CPT's experience and plant 
to work on your next project ... a 
CPT sales engineer will call at 
your convenience. 


F-100 WORLD'S FASTEST 
OPERATIONAL FIOHTER 
LANDS ON CPT DEARS 


FINBEAMS-Hlgh-sIrength.llshlwaTahlfic 


^ FINBEAMS- 
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production will begin this summer. 
Ihe company also is carrying out its 
own scmi<onductor research and 
dcselopmcnt program. 

► F'laie-Out Adaptor Tests— Mohawk 
Airlines will soon begin second phase 
of its flight test work on an improved 
model of the aotomatic flarc-out 
adaptor, AN/APN-71 (XA;4), de 
s'cloped by Hazeltine Electronics Corp. 

► New Automation Handbook— Ramo- 
Wooldtidgc Corp. is spoarlieading the 
pieparation of a new three-volume 
series entitled "Handbook of Automa- 
tion, Computation and Control.” Ap- 
proximatclv 20 universities and 
industrial firms ate participating in the 

► New Midwest Computing Facilities 
—Cook Research Laboratories. Skokie, 
III, 3 division of Cook Electric 
Co., has established a computing and 
data reduction service facility', available 
on a contract basis. Facility, which in- 
cludes both digital and analog com- 
puters, is described in Bulletin R-16. 

► Aline Eyes Scatter Communications 
-Aeronautical Radio, Inc., has obtained 
authorization from Federal Communic- 
ations Commission for a possible future 
scatter-communication type radio tcle- 
t\'pe link between Miami and Puerto 
Rico. Immediate implementation is not 
intended. 

► Midget Airborne Teleprintei-A light- 
weight {57 ib.) airborne teleprinter 
which reportedb' can be tied easily into 
existing HF or VHF communications 
sets will be announced soon. Teleprinter 
was developed by Bell & Gossett, 
^iorton Grose, 111, 


NEW AVIONIC 
PRODUCTS 


Components and Devices 

• Delay line, Model SIP-4, lumped 
constant type, for pulse coding and de- 
coding circuits, is tapped every 2 micro- 
seconds. Total delay time’ is 200 
microseconds, with rise time of 4 »is. 
.Attenuation reportedly is under 12 db. 
with an 8 (is pulse. Temperature co- 
efficient is less than 40 ppm. /Deg. C. 
Litton Industries, Components Div., 
146 No. Foothill Road. Beverly Hills, 
Calif., or 21 5 S, Fulton Ave., Mt. 
Vernon, N. Y. 

• Miniature relays. Scries G, for opera- 
tion under high shock and vibration 
at temperatures up to 12SC, measure 
ixjxlii in. Units are henneticallv 
scaled, come in DPDT style, with con- 
tacts rated 5 amp. at 28 v. d.c. Opera- 



N€TH€IUN6T0lf 

SNAP. ACTION SWITCHES FOR ALL AIRCRAFT AND 
PRECISION INDUSTRIAL APPLICATIONS • INDICATOR 
LIGHTS • SWITCHES WITH BUILT-IN LIGHTS • HIGH- 
IMPACT RELAYS • COILS • SOLENOIDS. 


MS-25089 

PUSH-BUTTON 
SWITCHES 

. . . designed to MIL-S-6743 specifi- 
cations for aviation’s toughest jobs. 

■ Fully moitlurepraof 

■ Positive snup-oction eennol be leased off 

■ Withstands 20G vibration up to 2,000 <ps. 

■ Made In six single-pole circuit arrangements 

■ Choice of 7 mounting adapters |llluslraled| 

■ Rated for 25,000 operations at 10 amps, 26 
volts dc, 

Detailed specifications on the com- 
plete line of Hetherington precision push- 
button switches designed to MIL-S-6743, 
drawing MS-25089 will gladly be sent on 
request. 

HETHERINGTON, Inc. 

IZOO ELMWOOD AVENUE • 
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MILITARY TYPES MD-1 AND MD-2 


Accepted standard for both Bureau of Aeronautics and L'SAF 
. Meets all requirements of MIUR-25410 . Models for high 
and low pressure, gaseous and liquid oxygen systems. 

Just now going into production is the new higb-allilu<!e Bendix Type 
2894 Automatic Diluter Demand Pressure Breathing Oxygen Regu- 
lator. It’s another advancement resulting from pionnerinfi by Beiidix 
— the world's most experienced manufacturers of oxygen regulators 
and converter systems. For full details on the new Type 2894. or on 
other oxygen equipment, write pioneer-central division, be.'DIx 

AVIATION CORPORATION, DAVENPORT, IOWA. 
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ting voltages up to 75 v, d-C. ate 
available. Globe Electrical Manufac- 
turing Co.. 1729 West 134tli St., 
Gardena, Calif. 

• Miniature d.c. vnllagc divider nith 
three resistance sections and four oit(- 
put terminals is completely cncapsulatcil 
and can be operatco at temperatures of 
— 55C to 125C. Unit measures i 
in. in dia. x i in. long, is available 




with up to iOO.OOO ohms per section, 
wound to accuracy of Power 

Kiting is 1 watt at room temperature. 
1 watt at 125C. Davcii Co., 550 West 
Mt, Pleasant Avc.. Livingston, N. J. 


• Miniature precision wire-wound pot, 
Ispe AP-i. is now available in 50.000 
and 100,000 olini values, 2 watt rating 



at SOC. with 2% linearity. Catalog 
sheets are available on request. Waters 
M.mufaitutiiig, Inc., P. O. Box J68, 
So. Sudbury. Mass. 

• Miniature electrical brakes and 
clutches in variety of sizes and torque 
i.inges, with operating roltages from 
6 to 120 V, d.c., for use in servo and 
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instrument systems aro now available 
from A. J. Thompson Co., Route i. 
Box 812, Morissant, Mo. 

■ Sine-cosine miniature ]>otcntiomctec, 
Model RVG-17XS, may be operated 
at speeds up to 60 rpm. Standard re- 
sistance is 18.000 ohms, but other re- 
sistances between 4,000 and 25,000 
ohms are available. Angular and 
amplitude accuracy is quoted at 1%. 
Unit measures 1 A in. in dia. x 2vli in. 
long, including shaft. Gamewell Co,, 
Newton Upper I'alls 64. Mass. 

Microwave Devices 

• Millimeter-wave pulse magnetrons for 
operation at 55 kmc, are designed for 
sliort-pulse operation in airborne or 
mobile applications. Model XfA-200 
is rated at 40 kw. peak power, while 

% 


the M.V206 is rated at 20 kw. Both 
units arc fixed-tuned. Rl'’ spectrum 
of tlic magnetrons reportedly is un- 
cliangcd under 15G vibration at 1,000 
cps. Microwave Associates, Inc., 22 
Cummington St., Boston, Nfass. 

• Load isolators arc a new family of 
C-band units designed especially for 
aiibomc weather radar, microwave com- 
munications and missile guidance. 
Units prosidc up to 30 db. isolation, 
with insertion loss of 1 db. or less. 
Models covet band of 5-9 to 6.5 kmc.. 



at average power Icrels up to 700 watts 
and peak powers up to 1 megawatt. 
Litton Inifustrics. Components Div.. 
556 No. Footliill Road, Beveth- Hills, 
Calif., or 21 5 So. I'ulton Ave.. Mt, 
Vernon, Calif. 

• Traveling-wave tube amplifier, Tvpc 
HA-il, cavers frequency range o^ 2 
to 4 kmc. and reportedly has a noise 



GUARANTEES 
faster titanium machining 


• Mallory-Sliaron now guarantees that MST titanium and titanium 
alloy mill products contain no more than Vio of 1 % carbon, maxi- 
mum. Since larger percentages of carbon result in formation of hard 
carbides which greatly reduce machineability, this guarantee assures 
you that MST material has the optimum machining characteristics 
obtainable. 

Thus you can machine Mallory-Sharon titanium faster, save produc- 
tion time and cost, In addition, this low carbon level assures improved 
notch toughness, fatigue properties, and uniformity of material. This 
new quality standard, another first from MaUory-Sharon, is made 
possible by "Method S” vacuum double melting. 

Call us for your present requirements— or future plans— in titanium. 
For bulletin on Mallory-Sharon’s new Titanium— 6% Aluminum-4% 
Vanadium alloy write Dept. B-2. 
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Rocket power for intercontinental 
guided missiles is here 


Ten years ago this degree of power 
did not exist- . -but the future of 
our nation’s guided missile program 
demanded it. 

So when the Rocketdyne Division 
of North American Aviation, Inc., 
was given the task of creating such 
engines, they had to start practically 
from scratch. This meant new designs 
- including improved cooling meth- 
ods and manufacturing techniques — 
that permitted temperatures greater 
than blast-furnace heat inside the 


engine, yet kept the outside cool 
enough to touch. 

Engineers studied available fuels 
so that engine designs could extract 
maximum energy from every gallon. 
This called for new pumps . . . and 
turbines to drive them. TUrbines, 
more powerful than 10 auto engines 
yet smaller than a car battery, were 
built. The completed engines, tested 
at Rocketdyne's propulsion field 
laboratory in the nearby Santa 
Susana Mountains, have passed the 


rugged requirements of space flight. 

This 10 year backlog of experience 
in all phases of rocket engine develop- 
ment and manufacture has made 
Rocketdyne the leading supplier of 
large, liquid-propellant rocket engines 
to our Armed Services and the guided 
missile industry. 

Rocketdyne will welcome inqulrie.s 
from engineers interested in this new 
field. Write Rocketdyne, Personnel 
Manager. Dept. W-1, 6633 Canoga 
Ave., Canoga Park. California. 


ROCKETDYNE.pl North American Aviation, Inc. 
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figure of only 12 to 15 db. over tins 
band. Dcr'ice has a ?0-?5 db. gain, and 
more thaji 10 mw. output. Huggins 
Laboratories. Inc., 711 Hamilton Ave., 
Menlo Park. Calif. 


• Wavemide detector. Model 509, for 
use in the K, band reportedly has vers’ 
low YSWH (less than 1.5). Unit 
operates over frequency range of 12.4 



to 18.0 kmc. and can be used for 
absolute or relative power mcasuicmcnt. 
Narda Corp., Mincola, N. Y. 


• Sensitive silicon diode, T\pe IN23D, 
reportedly can lower overall system 
noise to only 74 db. Daucc is desimed 
for X-band mixer use. Bomac Labora- 
tories, Inc., Beverly, Mass. 


Instrumentafion 

♦ FM telemetering transmitter. Model 
7501, crystal stabilised, weighs only 
26 oz. and occupies 40 cu. in. Unit 
puts out 3 watts of RK power, main- 
tains carrier fteqiiencs' within 0.005% 
and has a frcquencs- tespon.se flat to 
within li db. behveen 100 cps and 



100 kc. A l-vo!t input producers 125-kc. 
dcs’intion, and maximum modulation 
distortion is quoted at 2%. Manufac- 
turer says that lOG vibration behveen 
20 and 5.000 cps. produces less than 
500 cycles des'iation within the RDB 
spectrum. Temperature variation of 
— IOC to 85C reportedly results in 
frequency shift of less than 5 ppm. 
deg- C. Ralph M. 'Parsons Co., 135 
\«st Dayton St., Pasadena 2, Calif. 


Communicatious 

Equipineut 

• VHF receiver. Type 51M-S single- 
channel AAI receiver for aviation ground 
station use, covets the frequency hand 
of lOS to 1 52 me. Receiver uses mech- 
anical filter to provide 80 db. rejection 
ot adjacent channel signals, also pro- 



T-B'SNbW Lfijuconuj 
memocoupcBs mise 
US£D TO CHECK KEACTOK 
TEMPEKATURES OH ATOMIC 
SUB "SEAWOLF:' 


Where the conditions ore the toughest — where heat, corresion 
and radiation have made it difficult to write a specification — 
you can depend on finding "Cerarao" thermocouples. The 
"Ceramo" sensing element of this new Thermo Electric thermo- 
couple consists of Q metal sheath, protecting two thermocouple 
wire conductors which ore separated and firmly fixed in place 

Although this thermocouple is rugged enough to stand pressures 
of several ttsousond p.s.i, and temperotures to 1600° F., it moy 
be bent to any configuration. "Ceromo" thermocouple extension 
wire is also ovoiloble, in oil standard thermocouple materials 
. . .comes in sizes from 1/16" to 1/4" diameter. 


Gel all the latest infermalion on these 
new metal-clad, ceramic-insulated 
wires and thermocouples. 

Write for Bulletin 3I-300C. 


Thermo Electric Co . S/tc 

\ Rochelle Park Pest Office, SADDLE BROOK, NEW JERSEY 
D IN CANADA-THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO^ 

atrimu»u. wii i iHiiii 


AVIATION WEEK. 


my 6, 19Si 





>'ides improved carricr-opcrdtcd squelch 
circuit and noise limiter. Collins Radio 
Co., Cedar Rapids, lonu. 


• Mobile receiver, Model 5, opcratm| 
ill the 25 to 50 me. band, is crv'stal 
controlled, provides 2i watts audio out- 
put imd has a sensitivitv of one micro- 



5875 Rodeo Rd., Los .Angeles 16, Calif. 


Dafa Processing 
Equipment' 

• Digital -to-ana!og decoder, Model 
1002. is an .ill-electronic converter 
which can accept up to 200,000 ten-bit 
liinarv codes per second, with a precision 
of 0.1 %. A similar unit, with identical 
speed and precision, is available for 
binan’ coded decimal conversion. Long- 
term decoder drift reportedly is less 
th.m 0.5%. Company also has an- 
nounced a Model 1050 analof-to-digital 
encoder, which can make conversions at 
I rate of up to 15.000 ten-bit codes 
per second, also with a 0.1% precision. 



ACF Electronics, Dept. 204, 800 No. 
Pitt St.. Alexandria, Va. 


• DcciinaJ-to-binaiy converter changes 
a four-digit decimal number punclied 
in a manual keyboard into 14 straight 
binary digits. A keyboard interlock 
retains the established mnnbct imti! 
a "clear” button is pushed. Provision 
for establishing plus or minus sign is 
included. Device operates from 115 
v., 60 cycle power. It measures 
!01x22ix61 in. Hanson-Gorill-Brian, 
Inc, 85 Hazel St., Glen Cove, N. Y. 
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Among the thousands of spots National 
Airlines regularly safety-checks on its planes 
are the pressure seals where wing stringers 
enter the fuselage. It used to mean a 
24-hour job — until radiography took over. 
Now it takes an hour. 

This shows again the importance of 
radiography in making inspections, whether 


of assemblies, welds or castings. It can save 
time — can save money — can build sup- 
pliers’ reputations for producing and deliv- 
ering only sound work. 

If you would like to know how radiog- 
raphy can improve your operations — call 
your x-ray dealer. He’ll be glad to talk it 
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Thrust gage design is this Boeing engineer’s "baby” 


From la^'Out to missile Gtinj*. chis project 
is a Bocino engineer's responsibility. His 
assignment: to design an engine mount 
chat will isolate From other loads and 
measure within Id of 1% the tremendous 
tn-fliglit thrust of a guided missile. 

The mount, called a thrust gage, must 
Bt engine and airframe tvithout modihea- 
tion of them, and must "grow" equally 
m all directions during a temperature rise 
of several hundred degrees in loss than 
a minute. The object is a stronger 
engine mount with less than half the 
weight of the present one. 

This is typical of the challenging and 
creative assignments given Boeing engi- 
neers. Ihete are more than 6,000 of 
them— mechanical, civil, electrical, aero- 
nautical and nuclear engineers, and 
mathematicians and physicists. And more 
engineers of all kinds arc needed. 


This engineer is finishing his layout, 
with the preliminary mockup before him. 
Next, he will suixtrvisc draftsmen and 
engineering aides in final drawings. Then 
he will work closely with other engineers 
in production, structural testing, instru- 
mentation and telemetering. Creating 
this thrust gage gives him responsibility, 
career growth, and a real sense of pro- 
fessional achievement. 

Boeing engineers hate career stabilitv 
in a soundly growing company that non- 
employs more than tnice as many en- 
gineers than at the i>eak of W'orld War II. 
Living is pleasant for them in the pro- 
gressive, comfortable-size communities of 
Seattle and Wichita. 

These men take satisfaction in knotv- 
ing they're on a winning team that has 
created such aviation milestones as the 
new 707 jet lanker-transpott, the giant 


B-52, and the Boeing B-47, "backbone" 
of Strategic Air Command. There's a re- 
warding job awaiting you now at Boeing 
in design, research or production. 


JOHN C. SANDERS, Stan Entlnnr-PiisiirmH 
Boalnt Aitplane Co., OepL C.48, Seattle 14, Waili. 
R. J. B. HOFFMAN, Admlnlslrallve Enilneti 
Boeint Aitplane Ce, Depl. C-4S, Wiciiila, Kansu 


fB etther of Tho at 


Cotlete<t) DsiftiHs) Yeaib) 


WASHINGTON WICHITA, KANSAS 




SAFETY 


CAB Rpporl on Stratocruiser Hittinn Fence 

Prop Reverse Circuits Were ‘Off’ 


A Boeing 177, N 7-4601, owned 1«- North- 
west Airlines. Inc., and operated ns Flight 
410, weitt through the airport boiindars- 
fence beyond the far i-nd of runway ML 
after bnding on that nmwny at Chicago 
Midway Airpotl, on August S. 1955. at 
1101,^ No injuries were inenned by the pas- 
sengers or crew, Tire aircraft was snbstan* 
tially damaged. 

Right 410 originated at Minneapolis. 
Minnesota, with its destination Chicago, 
Illinois. Departure was from MinneapoTis- 
St. Paul International Airport at 1110 on an 
IFR (Instrument Right Rules) flight plan 
which designated a Bight to be made via 
\'ictor Airwav 25. Victor .Airwav 97. and 
Red Airway 28, at a cruising altitude cf 
15.000 feet. 

The crew consisted of Captain George A. 
Stone. First Officer Ralph T. Gray, Right 
F-nginee; Harrv L. Camm. Right Engineer 
E. S. Limde (deadheading). Stcsvardcssc.s 
Helen L. Kennedy and Louise Holden, and 
Flight Ser\*ice .Attendants Michael D. Leahv 
and Earl M'illiams. There were 60 passen* 
gets on hoard. 

According to companv records the gross 
weight of the aiicraft at the time of takeoff 
svas 116,760 pounds and the load was prop, 
erlv distributed. The maximum operational 
takeoff gross weight was 120.770 pounds. 

When the flight reported ovet Janesville. 
M'isconsin, AR'fC (.Air Route Traffic Cen. 
ter) clearance ss-a-s received to descend and 
cro.ss the Wilson Intersection (1 5 miles 
NNW of Chicago Midway) at 1,500 feet. 
The IFR clearance svas canceled by the pilot 
shortly after passing Wilson Intersection. 
At 1256 radio frequenev svas changed to 
Midway touer pnd the flight aas then ad* 
vised to report west of the field for a left 
turn for landing on runway ML. 

Goes Through Fence 

Right 410 svas number thtee to land in a 
sequence pattern of fis-e aircraft. Touch- 
down was about onc-quarter down the run* 
svay, and the bnding roll continued to the 
end of the rumvav without appreciable de* 
celeration. At the end of the runss-av a slight 
turn to the left was made and the aircraft 
crossed several hundred feet of grassv area 
before crashing through the chain link fence 
bnideiing the airport. 

The aircraft stopped upright, heading 
west, with its main landing gear on the 
pavement of Central Avenue, the street 
bordering the west side of the airport. Pas- 
sengers and CTcw left the aircraft via the 
emergency evacuation chute at the main 
cabin door and also through the exit door 
of the lower 'oiingc compartment. 

Chicago Midway Airport weather at the 
time of the acciefent was; Ceiling 10,000 
feet, broken clouds, overcast at 25,000 feet; 
visibility 10 miles; wind west 8 knots. Diit- 
ing the period 1000 to 1100 there had been 

are based on ihe 24-hour clock : ol] aUitudea 


intermittent light rain shosvers (.01 inch); 
however, the nuiwav surface svas dtv at the 
time Right 410 latidcd. 

INVESTIGATION 

It was determined, from the observations 
of competent eyewitnesses and statements 
of the crew, that a touchdown had been 
made in the intersection of rnnwavs ML 
and 16R. Thus location is approximately 
1,600 feet beyond the approach end of 
runway ML, svhich is 6,410 feet long. 

The first discernible braking marks of 
N 74601 on the runwav were approximalelv 
1,000 feel beyond the point of touchdown. 
These marks were ligist in character and 
extended on the runwav for approximately 
600 feet. 

The next 800 feet of marks reflected light 
to fair braking action, and the final 100 
of marks at the end of runway ML indi- 
rated heavy braking action, as did the marks 
across the 100 feet of grassy area leading 
to the boundarv fence. 

The substance of crew testimony is that 
airspeed at touchdown was approximately 
95 knots. Following touchdown brakes were 
applied lightly. 

No Prop Reversol 

When tlie throttles were mos-ed into the 
reverse quadrant forsvard thrust was ex- 
perienced. When this occurred the captain 
put the throttles into the loiward idle po- 
sition. called for antiskid (a device designed 
to prevent locking of the wheels) off. and 
-ifter getting no deceleration from use of 
the normal brakes, used full and continuous 
application of the cmcrgcncv system. 

The captain slated that he turned the air 
craft to tbe left at the end of tlie runway 
to avoid striking the large concrete marker 
just off the end of runway ML, 

Ml crew members stated there was no 
indication of propeller reversal at any time 
during the landing toll. This absence of 
the noise and deceleration accompanying 
propeller reversing is substantiated by many 
passengers and ground witnesses. 

Captain Stone testified that he felt there 
was sufficient rumvay remaining after the 
unsuccessful propeller levosal attempt to 
stop the aircraft with braking. He further 
stated he has had incidents at Midway .Air- 
port of slippery runways not due to 'snow. 

Surface Slippery When Warm 

The surface of runway ML is asphalt 
with a topping of crushed rock screenings. 
.At the time of the accident the crushed rock 
covering was more in evidence near the 
ends than In Ihe middle area of this imich. 
u.sed runway. When temperatures are above 
90F the asphalt exudes an oilv substance 
that creates a slippery surface, Tcinpciaturc 
at the time of the accident was 85F and 
the runwav was free of moisture. 

Although Midway tower had received no 
pilot reports of poor braking action on the 


day of the accident, controllers slated there 
had been instances of pilots reporting poor 
braking when temperatures w-erc lii^ and 
the runwav was free of moisture. 

The flight manual for B-177 aircraft indi- 
cates tliat with a gross load of 110, GOO 
pounds (the ^proxinrate landing weight at 
Chicago of Flight 410), head wind of 8 
knots, and temperature ol 85 degrees, (he 
aircraft should stop in 1,400 feet when 
landing over a 50-fcrat obstacle using normal 
braking, and without the use of propeller 
reversing. The minimum runway length 
under these conditions is 5,700 feet. 
Aircraft Damage 

The aircraft received considerable struc- 
tural damage. ,A rrujority of the blades of 
all four propellers were damaged by con- 
tact with the fence. Tire No. 1 engine 
mount rvas damaged to an extent requiring 
replacement of the powcrplant. The four 
tires of the main gear indicated hcasy brak- 
ing action, as evidenced by large abraded 
areas c.xtcnding almost through the casing. 
The wing flaps and the nose gear received 
damage from contact with the fence. 

The left side of the fuselage was sliced 
open from the top dow-n to the "crease ' 
line by the whirling of Ihe steel fencing 
which became entangled in the propellers 
as the aircraft passed through the fence. 
The right side of the fuselage received 
lesser damage in the same manner. Contact 
with a street lighting pole indented the 
outer leading edge of the left wing. 

Cockpit readings taken immediately after 
the accident revealed, among many other 
items, the follorving: Norma! brake .system 
pressure 1,500 psi.; emergency brake system 
pressure 1.500 psi.; antiskid master switch 
"off": the lerersing control "outboard and 
inboard" circuit breakers on the overhead 
panel in the "out" position. All other cir- 
cuit breakers on this panel were "in." 

Tire deadheading flight engineer, who 
liad no assigned duties on the flight, was 
in the observer’s scat behind the captain 
at the time of the bnding. On his own in- 
itiative he pulled and immediateiv reset the 
oleo relav circuit breaker after the caprain 
had tried iinsuccessfiillv to obtain propeller 
reversing. The action of the "deadheading" 
flight engineer in pulling out and resetting 
the oleo relay circuit breaker after the one 
reversal attempt was an unrequested check 
on his part to ensure a good contact of this 
circuit breaker in the event that propeller 
reversal was again attempted. -According to 
testimonv of crew members, this was the 
only circuit breaker on the overhead panel 
moved during the entire fliglit. 

Circuit Breaker Location 

Tire overhead panel is located m the for- 
ward part of the cockpit ceiling behveen 
and slightly to the tear of the two pilot 
scats, and immediately above and ahead of 
the flight engineer's scat. Dimensions of the 
panel ate approximately 16 Inches for and 
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aft and 18 inchea wide. The foiward halt 
contains the engine ignition switches, fcath* 
cting buttons, various engine operation and 
aircraft lighting switches. Ihe rear half of 
the panel has nve spanw'ise rows of approsi* 
inately 25 circuit breakers each. 

'Hie oleo relay circuit breaker is Irwated 
in the rear row eighth from the left side 
and the two reversing control circuit break- 
ers arc located in the fourth row, from the 
rear, at the approsiniatc center of the 
row. The tivo antiskid circuit breakers are 
immediately aft of the propeller reversing 
control circuit breakers. All circuit breakers 
can be reached from any of the three crew 

Following the accident the aircraft was 
removed to a hangar on Midway Airport. 


Structural repairs were made and No, 1 
prswerplaiit was replaced before actual test- 
ing of the braking and propeller reversing 

Grouttd Invettigatien 

On August 19 functional tests of these 
units were performed at Midwav Airport. 
.\ prelhiiiiiaiy ground runup included the 
following checks: Magneto, propeller re- 
versing. and manual leathering. No dis- 
crtpancic-s were noted and the aircraft was 
then turned over to the flight test crew. 

After taxiing, in which tlicre w'erc several 
effective applications of emergency brakes, 
a thorough engine runup was made. Dining 
this runup a check svas made of autu- 
feathering, manual feathering, and propeller 



rcvciaing with normal results. 

The two reversing control circuit breakers 
were then pulled and a check was made of 
engine r.p.m. in the forward idle and re- 
setse idle throttle positions. Ihis test re- 
sealed the reverse idle r.p.m. to be from 50i' 
to 5UU higher than forward idle r.p.m. on all 
engines. 

The caplin and flrst officer slated that 
forward tnrust was experienced when the 
throttles sverc moved past the detent into 
the reverse quadrant. Forward thrust is 
obtained when the throttles are moved into 
the reverse quadrant if the reversing con- 
trol circuit breakers are "out" at the start 
of the throttle movement and remain "out" 
ss'hile the throttles are in the rcs'erse range. 

Three accelerated stop-runs svere made in 
which the aircraft speed reached ssas 70-8H 
knots. During the first run normal brakes 
were used with the antiskid feature turned 
off; the second ran rvas with the antiskid 
on; the third run used propeller reversing 
only. In all three runs normal braking and 
deceleration was obtained. 

No Malfunctions 

On .August 20 the aircraft was ferried to 
the Northwest Overhaul Base, St. Paul, 
Minnesota. Thorough checks were then 
made on the electrical systems and propel. 
Icr domes and no malfunctioning was found. 

The reversing control circuit breakers* 
being in the **out” position does not pre- 
vent the moving of the throttles back into 
the reverse quadrant and the increase of 
engine power in that position, but it does 
deactivate the propeller control circuits as- 
sociated with reversing. Thus the propeller 
blades would remain in forward pitch pro- 
ducing forward thrust. When the oleo 
relay circuit breaker is "out" a throttle- 
locking solenoid prevents the throttles from 
going rearward past the throttle detent. 

The Northwest Airlines Supervisor of 

2 ht Engineers testified that this aitaafi 
been used the day of the accident for 
a captain’s proficiency check and that he 
acted as fhght engineer on that Bight. He 
further testified that during the landing roll 
of the last Right, one or more of the 
engines started to die. As a corrective ac- 
tion one, and possibly both, of the propctlei 
reversing control circuit breakers had been 
pulled and were in this position (off) when 
he left the aircraft a short time before the 
crew of Flight 410 took over. 

It vvas expbined that a number of in- 
cidents had teen experienced wherein pro- 
filer blades mov^ to the feathered po- 

landing, due to a malfunction in the signal 

Such an increase in blade angle is ac- 
companied by an increase in propeller load 
that (ends to stall the engine. Meanwhile, 
the auxiliary pump motor temperature in- 
creases and the motor will bum out if elec- 
trical power is not removed. Pulling out 
the appropriate circuit breaker results in 
.shutting off the pump which in turn permits 
the propeller blades to move toward low 
pitch and the engine to regain normal idle 

The flight engineer of Flight 410 testified 
that he had made a thorough preflight in- 
spection ol thi.s aircraft at Minntapohv, 
including eheckiiig the reversing control 
circuit breakers for "in" position. However, 
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SKY-HIGH TESTS 

... on the ground 


Enviromnental testing proves up 
ADEL precision-built aircraft equipment 

Adel's modern testing facilities simu- 
late every possible condition that may 
be encountered — altitude, temperature, 
pressure, humidity, endurance, vibra- 
tion and shock — to name a few. From 
actual test data obtained, Adel engi- 
neers are able to solve thousands of 
problems that might arise in military 
and civilian aircraft equipmentand con- 
trols. This insures pi'oved dependability 
of Adel products for all requirements. 

ADEL PRECISION ENGINEERED 
EQUIPMENT FOR AIRCRAFT 


Wrife ]or dezerlpiWr 
Bractnire coniaiitlng dfiaUed 

inlormaliou on A BEL'S 
line oJAirera/i Eqnipinenr 
and /acHiiies. 


BURBANK, CALIFORNIA • HUNTINGTON, WEST VIRGINIA • CANADA: RAILWAV & POWER ENGINEERING CORPORATION, LIMITED 


ADEL designs and manufactures aircraft 
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the following major categories: 


ENGINE AGCESSORIES 







an enthusiastic 


COLLINS RADIO COMPANY 

C*d«r ftwM*. WMhlngton. Oallat. BiirbinH, N*v> York; Ce<ll»* Co 
of C*A«4*, Ltd-, Ottawa. Colllni FUafo Co. of England, 1 


for Collins New Integrated Flight System 

Capital Airiinrs wires- “Enthusiastic in approval 
of Collins Integrated Flight System— basic flight 
instrumentation for our entire Viscount aircraft fleet." 

There’s good reason for this enthusiasm. The Collins Integrated 
Flight System U the greatest advancement in all>weather flying 
aids. It presents to the pilot a continuous picture of his 
aircraft's attitude and position, on two easy-to-read instruments 
It takes the strain out of instrument landings, assuring the 
most precise descent possible. It makes cross country 
navigation easier and more accurate. 
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SAFETY 

he could not recall whether the checl was 
made b)' actiiallv touching the breakers or 
visually. He further tc-stiEed that lie thought 
it would be possible to overlook a circuit 
breaker position m a visual check. 

NWA Cheek Procedure 

The "checklist and procedures’' section 
of Northwest Airlines Nlanual-llighl Opeta- 
tion-Bocing 377, lists the ilems to be 
checked bv each crew member during all 
procedures from "Before start" to "After 
landing" and ‘'Parking.’’ The manual dues 
not call for a mandarory propeller reversing 
check for preflighl on domestic operations. 
The Eight engineer ground check lists 
"Overhead circuit brcakcrs-chccked." 

In the amplJEed flight engineer’s ground 
check arc listed items to be checked on origi- 
Hating aircraft. On page 10 in the “,\ft 
Cockpit Area" paragraph this item (7) 
appears: "Overhead circuit breakers- 

CHECKED (a) all circuit breakers IN or 
ON." 

There arc no items eoveiing a check of 
the circuit breakers on the overhead panel 
of the cockpit area during “Descent pro- 
cedure," "Approach cockpit check," or 
"landing cockpit check." 

The manual docs not specify how (i.c, 
visually or hy touch) the circuit bteakcii 
ate to be checked. 

As a result of the subject accident North- 
west .Airlines took action on September 6, 
1955. to incorporate in its flight operation 
manual a check of overhead panel circuit 
breaker positions prior to landing. In addi- 
lion. instructions were issued to flight in- 
structor and check persomiel to place cm- 

S basis during periodic training and check 
ighls on the proper checking of circuit 
breakers. 


ANALYSIS 

The severely scuffed condition of the 
main bndiiig gear tires, observed after the 
accident, proves that the normal and emer- 
gency bratc systems had effectively slopped 
wheel rulation and the marks found on the 
runway indicate that brakes were used dur- 
ing the latter part of the landing roll. 

The aeeelerated stop-run tests conducted 
at Chicago Midwav Airport subscqiieiit to 
the accident show^ that the brake svstem 
of the aircraft was in normal operating con- 
dition and that by using these brakes alone 
the aircraft could be stopped in the rcv|uircd 
distance. It would requite approsimately 20 
seconds to travel the 3.000 feet of rmiwav 
behveen the toiiclidmvn and the first brak- 
ing marks if a speed of somewhat less than 
the touchdown speed of 95 knots was maiii- 

During this .short interval noTiiiai brakes 
were used while preparing to go into re- 
versing, the throttles were moved in and 
out of the reverse quadrant, and the antiskid 
device was taken off. 

Ihe sudden surprise of being confronted 
with lack of propeller reversing and the cii- 
suing cockpit activities uiidoubtcsJIv vs-crc 
the factors wliieli dctemiined where the 
cnict|cncy brakes were applied. 

Tlie captain testified that he applied 
emergency brakes when halhvay doun the 
runway or approximately l,60l5 feet from 
the point of tmichdmi-n. Since no evidence 
of braking of the aircraft was found in this 
area it appears that the friction coefficient 


of the runway surface was considerably less 
during appro.ximately 1,400 feet of the 
landing roll than it was where the first 
braking marks wore ubserved. 

It was earlv in the aftniioon of a warm 
dav (S5F) and the teiiipcrature nray have 
induced sonic .slippermcss on the surface 
of the asphalt runway where the crushed 
rock screenings were worn aivay. However, 
aircraft landing just before and just after 
the accident did not report such a con- 

Unwonted Acceleration 

Although the ctew stated there was no 
application of power during the entire land- 
ing roll, a feeling of acceleration ncciirrcd 
when the throttles were moved into the 


quadrant. The propellers remained 



Airport. This is the practice even though 
the lenglhs of the NW-SE and NE-SW 



plclure was taken, this standard Hoyal 
Gull amphibian was at a complete stop. 
Reservoir, Fort Collins, Colorado, about 

pnd The outside air temperature was 70* 
F. We were fully "grossed out" (6DO0 

5 miles per hour. Royal Aircraft's test 
pilot, Wally Watson, applied forward 




IS soaring gracefully Ir 


A number of other high-altitude takc- 
oR tests were also run at a 8780-ft ele- 
vation in Rawlins, Wyoming. At 5780 
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Sand strip - Seamciv base 





SeiiiHOK—a. tough, economical, all-weather 
submarine hunter. Airborne in a short distance from 
any rapidly constructed airstrip — or even a stretch 
of beach — the Seamcw can conduct a maritime 
search with up-to-date radar equipment and use a 
variety of weapons to effect a kill. Its high 
manoeuvrability, low stalling speed and fixed shock- 
absorbing undercarriage enable the Seamew to land 
back safely after operating in weather conditions 
impossible for other anti-submarine aircraft. 



The Short answer 
is the Seamew 

Gfnmtu Jiafi surfaces cmtribule So Iho oery 
low stalling and Imdhe speeels. The 



NOW IN PRODUCTION FOR THE ROYAL NAVY AND THE ROYAL AIR FORCE 


Short Brothers & Harland Ltd., Queens Island, Belfast, N. Ireland. The first manufacturers of aircraft in the world 
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Engineering 

Careers 


can be more satisfying 
where the work is a challenge 


As an engineer ac North American you get the 
fuU recognition of your profession. Ydu work 
with engineers who respect your opinions and 
professional status. Yon enjoy individualism .and 
tetim spirit — usually found only in small com- 
panies— and find a greater scope for your talents 
in the wider range of engineering fields offered 
at North American. 

Immedia 

Mathematicians 
Computer Programmers 

Metallurgists 
Systems Engineers 

Electrical Designers 
Power Plant Engineers 
Structures Engineers 
Elearonics Engineers 
Mechanical Engineers 
Controls Engineers 


Take our supersonic F-lOO Supl-r Sabre* as an 
example of what North American Engineering-Los 
Angeles has accomplished, But this is only a begin- 
ning. We have other planes under development 
which arc being designed to fly still higher and at 
greater speeds. So if you want to put your skill and 
creative thinking to work on tomorrow's aircraft, 
we want to hear from you. 


Servomechanism Engineers 
Instrumentation Engineers 
Weight Control Engineers 
Aero Thermodynamicists 
Research Physicists 
Aeroelasticicy Engineers 
Rubber Compounding Engineers 
Vibration & Flutter Engineers 
Civil Engineers for; 

Structural Analysis 
Structural Tests 
Structural Design 


te openings for these people — with or u ilhot/l aeroi/aiilical experience ! 


Write ; Les Stevenson, Engineering Personnel, Dept. 56, 
North American Aviation, Inc., Los Angeles 45, California 


NORTH AMERICAN AVIATION, INC. 

NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 
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Flight Personnel 

• Captain Gemgc A. Stone 
.iiiplovcd b> Nortliwi 


2S. 1942. 
nith a 


■ holds a 
tiansmrt 


, 'd t)pe ratings 

It nc-i, nc--t, M-202, C-46, nc fi. and 

H-477 aircraft. Captain Stone had, accoid- 
in| to company records, 11,994 lioiits of 
logged flight time, of which 65 hours were 
acquired in Boeing 477 aircraft. 11c rc- 
ethed his Boeing i77 checkout on Julv 14, 
1955, llis last first-class physical csamiiia- 
tinn was succcssfollv passed, nn limitations, 
on l■•chruary 24, 1954. 

• l''irst Officer Ralph T, Gray, age 42, ssas 
employed bv Northwest .\irlmcs on Kcbm- 


atmgs. 


,l' ciffirer Gras had, 
•ccords, 7,14rhtmrs 


according l( 

nf logged flight tiuii ui wiuwi i,.., .--..i, 
acqinSd in Boeing 377 aircraft, llis last 

fully passed, no limitations, on .April 18, 


, age 41, 

d l-'light 
n Boeing 


• Flight Engineer Harry I., Caim 
was eiiiplovwl bv Northwest Airlin 
cenibet ]1. 194R. Me holds a s-a 
Engineer certificate with rating t 
377 aircraft. Me completed flight ci _ 
iiif training on October 4. 1934, and Febm- 
an 18, 1933. Mis total logged time as flight 
engineer was 220 hours on Boeing 377 air- 
craft. He sncccssfully passed a sccond-cla.ss 
pbssical examination, no limitations, on 
•August 13. 1934. 

• Stewardess H. L Kennedy, age 23, was 
.niploved on |une 8, 1955. ' 

• Flfeiit Service Attendants M. D. Leahy, 
age 23, and E. P. Williairu. age 22. were 
!>oth cinploved bv Northwest Airlines on 
April 15, 1955. ' 

The Aircraft 

N 74601. a Boeing 377, serial number 
15047, was owned by Northwest Airlines, 
Inc. Its mamifactute was completed on 
ry 18. 1949, and the airframe bad 
ilatcd 16.861 flight hours at the time 
•he airframe had 1,374 


Powerplants were four Pratt and \\'h 
R-4560.B6 engines and four Harr 
Standard model 24260-43 propellers. 

Time since overiiaul on the engines v 
between 24 hours and 539 hours. Tiir 
the propellers since overhaul varied bet 
483 hours and 1.155 hours. 


Fe 

of the 


Persia Lots Contract 
For Aerial Survey 

Air Survey Co., Ltd., of London, 
has been awarded a (£230,000) contract 
by the Persian gor ernment to provide 
esscnti.ll data for tlie general dcs'clop- 
ment of the middle eastern nation. Tire 
contract includes provisioits for topo- 
graphical mapping and surveys for 
tottn planning, rcrad rail and airport 
deselopment and geological explora- 


aboutdollors, decibels, and delivery... 



end dependability of military apparatus and systems 


ihe need for stretching the national defense dollar . . . 
the need for maximum decibels sensitivity for maximum 
detectability . . . the need for meeting scheduled rlelivery dates 
. . . and. most important, the need for reliability to assure 
successful missions and to cut maintenance costs ... all these 
are considered fundamental design parameters at Texas 
Instruments — leaders in the design and manufacture of 
airborne radar. 

Tl-built APS-45 radar and APA-56 radar indicators 
have joined the AEW forces now patrolling the skies around 
America's borders. They are the most recent of a long line 
of radar and sonar systems for search, communications, 
navigation, fire control, and missile control produced by 
Texas Instruments . . . with an outstanding record for meeting 
delivery dates. 

Whatever the assignment ... over a wide range of 
electrical, electronic, magnetic, and mechanical devices and 
systems . . . TI engineers develop and design for better per- 
formance and more economical production. At their disposal 
are manufacturing resources that include a quarter century 
experience in designing and producing electromechanical 
systems for industrial and military applications ... and a 
quarter million square feet of plant facilities located in a very 
excellent dis|iersal area. 

For fundamental design and development . . . for manu- 
facture of reliable systems that save weight, space, and power 
... for scheduled commitments delivered on schedule . . . call 
on TI application engineers. Write to Apparatus Division, 
Texas Instruments. 


Texas Instruments 
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Atomic Transports 15-20 Years Away 


Special stmly panel says commercial use will depend 
on iiiililary development, dies higli costs hazards. 


By Even Cl.irk 

Washington— Atomic-powcred airaaft 
will have no "real impact" on ch il avia- 
tion in this countA' for at least 1 5 or 20 
\-cars. a special study panel predicted 

Tlic report was prepared by the nine- 
man civilian Panel on the Impact of the 
Peaceful Uses of .Atomic Energy, ap- 
|jointcd last March to make a study for 
the Joint Congressional .Atomic Energy 
Committee (see box). 

Cargo planes ‘'cmdoiibtedly" will be 
tried if a successful nucIcar-powered 
military plane is descioped, the panel 

Blit atomic-powcred airliners arc not 
likely to be considered seriously until 
after a "second or third generation nu- 


Editor Headed Panel 

The Pniiet on tlic Impact of the 
Peaceful Uses of Atomic Miierg>’ 
headed by Robert McKinney, 45-year- 
and publisher of the Santa Fc 
New Mexican. 

Other members were: 

Ernest R. Breech, chairman of the 
board of the Ford Motor Co. He was 
president and director of the Bendix 
Aviation CoT)). from 1942 to 1946. 

George R. Brown, engineer, president 
of Brown Engineering Coip. and exeeu- 

n «• Root, 

Inc. 

d C. Dows, engineer, piesi- 
laitmaii of tlic Iowa Electric 
Light and I’osvei Co. 

Dr. John R. Dunning, physicist, dean 
of engineering at Columbia Universih-, 
and a director of the Oak Ridge Insti- 
tute of Nuclear Studies. 

Frank M. Folsom, president of tire 

T. Keith GIcnnan. president of Case 


Aton 


Energy 




Samuel B. Morris, a civil and hydraulic 
er of the Water and 


■wet Depaetr 
Walter P. Rcuther. president of the 
United Automobile Wot' ' ' 

lent of the American 
inbor-Congress of IndusI 


dear aircraft" has taught scientists and 
engineers enough about shielding pas- 
sengers from harmful radiation. 

•Although nuclcar-powctcd commer- 
cial planes "arc unlikely to appear for a 
decade or more after military types are 
first operated." the panel said it neicr- 
tliclcss considers atomic power "a po- 
tential propulsion source for the future." 

Evaluation Basis 

"Results of the U. S. military pro- 
gram in this field during the next 
decade should give a fair basis for evalu- 
ating possibilities of commercial appli- 
cation," tlic report said. 

"It is prcmahite to attempt to evalu- 
ate now. Iiowescr. the eventual impact 
of miclcar-powcred aircraft on commer- 
cial aviation and the United States 
economv." 

AA'ith its report the panel sent the 
Joint Committee a background report 
prepared by the Aircraft Reactors 
Branch of the Atomic Energy Commis- 
sion's Dis’ision of Reactor Dcsclopment. 

The two reports cited cost, weight, 
radiation hazards, and the technical 
problems of dcs’cloping a light but pow- 
erful and economic reactor as the major 
stumbling blocks. 

Tt said tlic adi’antagcs of a nuclear- 
powered atomic plane svould be s’irtu- 
.dll' unlimited range, "frterlom from a 
system of overseas refueling airfields." 
and reduction of the supply problem as- 
sociated with demand for fuel stocks- 

The panel's report pointed out that 
commercial atomic planes "seem achiev- 
able only as by-products of militan- de- 
velopment"— primarily because of high 
development costs. 

Problems to be Solved 

lletc is wliat the two reports had to 
sa\' about the hurdles; 

• Cost. There is no way ict to estimate 
"the cientual costs of construction and 
npcnition." but the initial capital invest- 
ment "would seem likeh’ to be much 
greater" than for comparable comcn- 
tioiial planes. Atomic-powcred planes 
would tliar be competitive only "wlictc 
savings in operating costs over the life 
of the aircraft" compensate for the higli 
initial cost. Operating costs for ctinvcn- 
tional planes increase rapidly beyond a 
few tliousand miles, so atomic aircraft 
miglit be competitive over distances of 
more than several thousand miles. 


But “the actual economic competi- 
tion would be influenced by such fac- 
tors as special maintenance facilities 
and personnel" needed for atomic 
planes. Airports for early models "pre- 
sumably would be located remote from 
urban areas, which would adversely af- 
fect comparative operating costs." 

Operating expenses of nuclear air- 
craft probably "will he related closely to 
the operating expense of the nuclear sys- 
tem"— vvhicli will depend on such large 
uncertainties as "depreciation, fissiona- 
ble material costs, nuclear aircraft and 
reactor costs and operating procedures." 
• Weight. Shielding assemblies "un- 
doubtedly will be quite bulky and highly 
concentrated, which means that conven- 
tional aircraft structures must be “rede- 
signed to accommodate such loads." 
Anotlier adverse design factor is “the in- 
herent licavy landing weight . . . whicli 
results from the negligible fuel con- 
sumption during operation." Operating 
vveiglit will exceed that of conventional 
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Airline Pilots; Engineers Given 
B-47 Instrnction at USAF School 


planes "by the weight of the reactor" 
plus the shielding. T'his is significant 
from the commercial standpoint because 
"experience shows that the inventory 
cost is closely related thereto." 

• Radiation hazards. "A very substan- 
tial amount of shielding would be re- 
quired to limit radiation, dose levels to 
accepted tolerances, and this would 
prohablv have the effect of reducing the 
passenger pavload to uneconomical val- 
ues. It is possible tliat second or third 
generation nuclear aircraft will incorpo- 
rate improved shield designs that would 
permit reconsideration of such service." 
Regardless of whether airliners ate de- 
veloped, "Tlie most grave concern is the 
danger to personnel downwind from an 
accident involving any nuclear plane. 
It is likely that a serious accident vvill 
release some portion of the fission prod- 
ucts generated in the nuclear power- 
plant," the AEC background report said. 

The report noted that restrictions 
may be required for safe operation of 
nHclear-povvcred aircraft. "No doubt 
the use of airways over sparsely-popu- 
lated areas will be adopted for the pur- 
pose of diniinisliing the hazards of fis- 
sion product contamination in the event 
of a crash." The report said that it 
would be preferable to use only rela- 
tively isolated airports. "By proper re- 
actor design, incorporation of safety 
devices, and the application of certain 
operating techniques, the hazard can be 
reduced to accept.ible limits." the rc- 

Thc report listed these problems in 
connection with ground handling of nu- 
elcar-powercd aircraft: 

• Sparc runways in event of runway 

• Shielded engine run-up stations. 

• Remote "hot" shops for maintenance 
and nuclear fcici handling, 

• Disposal system for contaminated 
materials. 

• Shielded vehicles and other special 
equipment. 

The report concluded that these vari- 
ous considerations vvill make future 
ground operations comple.x and rela- 
tively expensive. 

Hourso Bill WoiiItlHoIp 
Airline Buy New Aircraft 

Legislation to encourage and aid sub- 
sidized carriers in the financing of new 
cqiiipineiit has been introduced in tlic 
House by Rep. Oreii Harris (D.-.\rk.). 
chairman of the Commerce Subcom- 
mittee on .Aviation, and Rep. Carl Ilin- 
shavv (R.-Calif-). 

Tlic measures would permit carriers 
to retain the profits from sales of old 
equipment "for a reasonable time" to 
finance new equipment, without being 
penalized on subsidy allowauccs. 


Washington— Fourteen pilots and air- 
craft engineers of tlie certificated sched- 
uled airlines recently completed a 
Ivvo-wcck indoctrination course in the 
operation of B-47 jet bombers. 

The conne. sponsored by the .Air 
Force, was set up to familiarizx; airline 
personnel witli the dcvclo))mcnt of spec- 
ifications, operations and maintenance 
of commercial jet transports tlie airlines 

Liaison between the .Air Force and 
airlines was handled by Col. Jack Taylor, 
director of the Air Navigation Develop- 

Thc B-IT course— the same one 
given to senior .Air Force officers— was 
authorized by Tro'or Cardiiet, .Assistant 
Secretary of the Air Force for Research 
and Development. 

Airline personnel taking the course 
included seven pilots and seven opera- 
tions and maintenance engineers. Tlie 
course, modified only to eliminate cer- 
tain combat phases, was licid at Mc- 
Connell AFB from Jan. 16 to Jan. 27. 

It was patterned after a previous Air 
Transport Assn.-Air l''orce jet training 
course for airline pilots licld two vears 
ago at Moody AFB, Valdosta. Ca, 

Important difference in the course 
just concluded was that training was de- 
signed around the six-jet B-47, which is 
more comparable to the Boeing 707s 
and Doitglas DC-8 jet airliners. 

Tlic main purpose of the course, ac- 


cording to Milton W. Arnold, .ATA 
vice president-operations and engineer- 
ing. was to show airline personnel the 
difference between the operation of pis- 
ton engine and jet aircraft and to show 
them the specific problems presented by 
operation of high speed jets. 

First civilians to take the top level 
training course were Arnold. I. H. Soin- 
metmeyer. United .Air Lines, director of 
flying; and W. AA’aldo Lynch. Pan 
.Aineriwn World Airways, assistant vice 
president-communications. 

Curriculum included approximately 
'i hours in ground instruction covering 
B-47 electronic hydraulic pressurizjtiim, 
heating, operational planning, engines, 
performance, and simulators in addition 
to eight hours of pre-fliglit inspection. 
Each pilot was checked out in tlie B-47 
and logged an average of 10 hours of 
fliglit time. 

Pilots attending were Capt. Harry L. 
Clark. .American .Airlines; Capt. Frank 
junget. Eastern Air Lines; Capt. S. E. 
Stoia. National Airlines; Capt. M. B. 
Cahill, Northwest Airlines; Capt. Ben 
Hcrrcl. Pan American; Opt. C. M. 
Ilorstman. Trans World .Airlines; and 
Capt. J. A. Anderson. United. 

Engineers attending were Noinian 
Rice, .American; .Albert M. Smith and 
G. II. Pearson, Eastern; H. M. 'I'hnrson, 
Nortlivvcst; Robert Blake. I’an .Am; 
M. B, Siumon, 'I'WA; and D. W. 
Liiyman, United. 
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Anywhere on earth in 36 hours 





The new Comet, carrying 60 first-class passengers on 
3,000-mile stages, is of ideal size for linking the 
world’s many traffic centres. It makes possible high 
frequency with profit-earning loads. 

The new Comet embodies all the experience gained 
in six years of pioneering jet airliner development. 
Behind it are 30,000 hours of airline service and 
half a million hours of operating experience with 
Rolls-Royce Avon engines. 

B.O.A.C. will introduce the Comet 4 into world 
service in 1959. 


DE 
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HAVILLAND of GREAT BRITAIN 


N. Y. City Plans Heliport Hearing 
As CAA Backs Authority’s Plan 


TCA Cargo 

Gaius 

Trans-Canada Airlines 

carried 25% 

mote c-argo in 1955 than 

n 1954, a total 

of 25,217,340 lb. I’C.A a 


It earned more airfreight 

between Can- 

ada and Gre-at Britain 


Atlantic than anv otiic 

carrier-some 

1.614.492 Ib„ up 30% h 

m 1954. 


North American Loses 
Atlantic Serx ice Bid 

W'ashiiifton— Norlli Aiiictican Air- 
lines’ request for autliorih to operate 
a cut-rjtc aitcoach scrrice across the 
Nortli Atlantic lias been turned down 
by the Civil Aeronautics Board. 

' The CAB refused to issue the author- 
ity asked by North Americim without a 
careful examination of the situation. 
The iionschcdulcd airline wanted im- 
mediate exemption authority to start its 
proposed service. 

"This does not mean that we bcliesc 
that there is no room for impros-eincnt 
ill the quantih' or quality of coach serv- 
ices by the regular carriers or that serv- 
ices har e already acliicvcd the optimuin 
level attainable," the Board said. "Com- 
petition of new carriers frequently 
senes as a spur to the improxement of 
services by existing carriers." 

The position of the C.AB is that be- 
fore additional scheduled coach compe- 
tition is put on Atlantic routes, an 
orderly hearing process should be fol- 
lowed to avoid jeopardiaing existing 
scn-ices. 'The Board said that the pro- 
posed service could have far teaching 
con.scquences and shouldn't be ap- 
prosctl through an exemption order 
without public hearing or presidential 
approi'iil. 

North American also lias asked for a 
certificate of public convenience and 
necessity for the proposed senice. 

'Ilic Board obsened that the ques- 
tion of passenger operations bi the new 
supplemental air carriers on oierseas 
routes was considered in the Large Ir- 
regular Case. In its decision, the Board 
decided such service is not needed. 

Relocation of North .American’s op- 
erating authority was cited as a factor 
which raises questions on tlic fitness of 
the airline to operate the service. The 
CAB rei’oked North American's au- 
thority last summer, and the matter is 
currently being rci’icwed by the U.S. 
Court of Appeals, 

Tlie service proposed by North Amer- 
ican would have offered aircoach flights 
on high densiti- transatlantic routes at 
fares substantially lower than present 
coach fares. The airline asked for an 
exemption to operate two flights a day 
for a three year experimental period 
between New York and London, Paris, 
Frankfurt and Rome. 


New York— Prospects for a commer- 
cial heliport in Manhattan seemed 
brighter last week as Mayor Robert F. 
Wagner announced he would call a 
special meeting of New York's Board 
of Estimate to decide the controi’crsy 
between his Department of Marine anS 
Aviation and tke Port of New York 
Authority oi-er the heliport plans (AW 
Jan. 9, p. 105). 

The mayor’s announcement followed 
receipt of a letter, also addressed to Port 
Authority Chainnan Donald V. Lowe, 
in which Civil Aeronautics Administra- 
tor Charles Lowen endorsed the Port 
•Authority's proposed ground-level 
"bulkhead" tcinporary heliport at the 
foot of West 30th Street. The Author- 
ity’s plan, Lowen concluded, svas suit- 
able for "a safe and reasonably regular 
passenger operation" by S-55 helicop- 
ters with pneumatic flotation gear. 

On Commissioner of Marine and 
Aviation Vincent O'Connor's proposal 
for a million-dollar combined freight- 
tcmiinal heliport at the same location, 
Loiven wrote "wc do not bclici'c that 
a passenger operation from the pro- 
posed roof-top heliport is feasible or 
safe” with either wheel-tvpc gear or 
pneumatic floats. 

Only w'ith the use of steel pontoon 
gear, wliich involves a severe penalti 
in weight, could the roof-top operation 
be certified by CAA, Lowen said. 

Far from authorizing immediate con- 
struction of the Port Authority’s S50.- 
000 tcmporari' heliport, Commissioner 
O’Connor attacked the Authority for 
releasing the Lowen letter. lie called 
the move an attempt to becloud the 

One crvstal-cicar point, however, is 
the fact that New York City will not 
get a commercial heliport, wliich eiciv- 
one agrees is urgently needed, until the 
City and the Port Authoritv get to- 
gether on plans for one. Neither agenev 
can operate a waterfront heliport unless 
the other agrees. 

O'Connor welcomed the mavor's an- 
noimcemcnf of an e.itly Board of Esti- 
mate hoiiring on the controversv. and 
was ’’confident" that he would win his 
case. The Port .Authority liad no com- 
ment on the announcement pending 
further developnrcnts. 

The Department of Marine and 
Aviation is still "nnalterabh' opposed" 
to the Port .Authoritv heliport despite 
CA.A’s official prononnccincnt. Grounds 
are economics, O'Connor claims the 
freight facilitv-lieliport is the better use 
for waterfront propcrti’ and safetv. 

O’Connor contends that the “whirl- 
ing blades” of the NYA helicopters 


would tlire-.itcn motorists along the 
West Side Iligliw-ay and the sight of 
suddenly rising rotor craft would go^lc 
their eies and lead to accidents, 

I’hc Port Authority and New York 
Airways point Out that, under the .Au- 
thorit\’’s plan, the helicopters would be 
using ovenvater approaches and stay 
well clear of the highway, 

Marine and .Aviation thinks its plan 
is good even in view of the weight 
penalti the C.A.A-approvcd landing gear 
For roof-top operation would involvc. 

Congress Asked to Ban 
Jets at City Airports 

Washington— Lcgiskiljoii to preclude 
ground damage from the landings and 
take-offs of high-S]X>ed jet aircraft by 
banning their operation from commer- 
cial airports located within the boun- 
daries of a citi' was introduced bv Rep. 
Albert Bosch '(R.-N. Y.). 

Bosch’s bill would ban tlic operations 
of any aircraft "propelled in whole 
or in part by jet propulsion to or from 
an airport located wholly or partially 
within the boundaries of any city hav- 
ing a population of one million indii’id- 

Two other measures introduced by 
Bosch would increase the visibiliti- 
standards at airports and impose crimi- 
nal penalties for air safeti' violations, 
now subject only to chil prosecution. 
Bosch’s bills would raise the lisibility 
minimum of airnaft with mote than 
two engines from 200 ft. to 600 ft. and 
for aircraft witli one or two engines 
from -100 ft. to 1.200 ft. 

Meanwhile, Rep. Albert Morano 
(R.-Conn.) declared that Air h'otcc 
and Navy jets are not only breaking the 
.sound barrier, but arc breaking up ii 
lot of houses throughout the countiy, 
and utged the House Aniicd Scrsiccs 
Committee to take action to protect 
home oivncrs from jet shock waves. 

Bosch pointed out in a speech t<n the 
House floor numerous accidents caused 
by jammed condib'oiis at the Idlcwild. 
N. Y., airport, located in his congres- 
sional district. He said: 

“On Dec. IS. 195-1 an Italian DC-63 
airliner roared low over homes and 
densely populated areas in the I’iciiiitv 
of Idlewild airport, i.ot once, but three 
times, and fin.ally on a fourtli approacli 
ripped into a Jamaica Bai' pier, burst 
into flame and sank in the water— the 
toll 26 persons killed- It is not hard to 
imagine that this plane, lost in the fog, 
could just as easily have fallen and 
crashed into homes. . . .” 
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Flying rescues -one mile down in Hell’s Canyon 


"Roughest ferroin in the eountry" — that’s what most 
pilots call the 5500-foot-deep Hell's Canyon of the Snake 
River. But every winter Georj;c I-oster of Grangeville, Idaho, 
makes several emergency flights to isolated ranches inside 
the canyon's narrow gorges and flies accident victims out to 
hospitals for medical aid. 

"The land is all straight up and down, inside the canyon 
rim," says Mr. Foster. "Flying between thousand-foot cliffs 
calls for plenty of attention, and for lots of power when I 
need it, too. But I always get the extra power I have to have. 


with Chevron Aviation Gasoline 80/87 in my Super Cub. 
Chevron 80/87 nes'er fouls spark plugs for me; delivers 
smooth, dependable performance. 1 can lean it down for 
economy in level flight, too. 

"Because nearly all of my flying is over wilderness. I can't 
risk any engine trouble. However, I've had such complete 
success with RPM Aviation Oil that I don’t even need top 
overhauls between majors. Rings and valves stay in perfect 
condition right up to the last hour in the air. I'll ne\cr use 
any oil but 'RPM' in any plane I own." 



TIP OF THE MONTH 


It's wise to stoy away from 
the boekwosh of large oircroft 


often exists more than 



STANDARD OIL COMPANY OF CALIFORNIA 


Shortlines 


^Airlines Clearing House handled in- 
terline business worth S45.-I96.365 in 
December. 13.7% more tliaii was han- 
dled in the presious December. 

► Canadian Pacific Airlines has increased 
its Toronto-Mcxico Cih service to two 
nights a week. CPA has taken deliverv 
on the first of four DC-6B aircraft 
scheduled for delivery this year. The 
new equipment will Sc used on routes 
between Am.stcrdani. Vancouver and 
Sidney, and between Toronto and Mex- 
ico City, 

► Central Airlines has inaugurated its 
new service to St, Louis with four flights 
dailv to I'avcttcvillo, h't. Smith, Me- 
Alestcr. Paris, Sherman-Denison, Dallas 
and I't. W'orth, 

► Delta Air Lines began sersice to 
Washington and Xcw York from At- 
lanta with an initial schedule of three 
fliglits a dav. 'I'hc new service includes 
a DC-7 first class flight and DC-7 and 
DC-6 coach flights. 



Port Authority Defends Idlewild 
Planning Criticized by N.Y. Mayor 


► Pen; and Spain have signed an air 
navigation agreement. Iberia, the Span- 
ish airline, reportedly will extend its 
Buenos Aires route to Lima under 
terms of the new agreement. 

► Silver City Airways has made a .slight 
fare cut on its scrsicc across the Irish 
Sea. SCA plans to double its present 
service for the coming tourist summer 

► Tran.s World Airlines will occupy the 
engine O'erhaui shop and test cells in 
its new Kansas City base this spring. A 
new liangcr is scheduled for completion 
later this year. . . . TWA .started serv- 
ice at Denver nitli six first class and 
tourist flights daily. New service at 
'r;;lsi and Oklahoma Citv began with 
four flights a day. 

► United Air Lines finds that machines 
and machine parts still head the cargo 
commodity list in total weight carried. 
Cut flowers, electrical equipment, auto 
puts and accessories, printed matter, 
wearing apparel, hardware, aircraft parts 
and accessories, film and advertising 
matter complete the list of top ten 

► Vancouver will build a second air- 
|)ort 23 miles from the downtown area 
at White Rock, British Columbia, to 
divert light plane and executive traffic 
from Vancouver’s largo International 
Airport. 


New York— Reacting to Mayor 

Robert F. W'agncr’s cliargc that the 
terminal facilities at New York Inter- 
national Airport are "a disgrace to New 
York and the whole United States,” the 
Port of New York .Aiithorit;' last week 
unveiled a giant model of its new "ter- 
minal citv" now under construction at 
Idlewild and reviewed its multi-million- 
dollar plans for the airport. 

Mavor Wagner made bis blast at a 
Young Democratic Club meeting, but 


LaCuardia Kchabilitatioii 

The Pott of New York Authority is 

with a major rchabilitatiim of liciiardia 
Airport, Austin Tobin, the agencs's ex- 
ecutive director, said last week. 

"Friendly discussiuns" about financing 
such a program arc under way with air- 
lines using the field, according to Tobin. 

laGiiaidia. he promised. "Wil! never 
sink . . . we'll keep it afloat." and actu- 
ally the east end of the airport is sinking 
at a rate of three inches a year. Rchuild- 
ing of the perimeter dike and other cori- 

sinkage. 

"AVc need LaCuartlia," Tohiu af- 
finned. 


later toned it down somewhat and said 
"inadequate" would be a better way to 
describe the Idlewild facilities. 

Calling eriticism of the "temporarv’’ 
terminal inherited in 1948 from the 
City of New York "ptepostetous," Port 
Authority Director Austin Tobin ad- 
mitted "we don't like it cither . . . 
and Cod knows the passengers want to 
be out of it." He points out that 

E ’ans for the new 560-million passenger 
cilit; had been announced in Feb. 
1953. the first construction contract 
had been Ic-t 30 days later, and the 
major buildings would be in opera- 
tion in 1957 to provide tlie Neu- York 
metropolitan area witi; "the most mod- 
ern and efficient terminal facilities avail- 
able anywhere." 

City Threot 

Later in the week. City Comptroller 
Lawrence E. Gcrosa classified the Port 
Authority presentation as "ivindow 
dressing” and thrcatcnecl to consider 
suing the authority unless a specific date 
was set for cmnplctioii of airport im- 

Gcrosa claimed delays and broken 
promises on the Fort Autliority’s part in 
dci’cloping Idlewild and LaCuardia .Air- 
ports, and he attacked the development 
of tax-free private enterprises on airport 
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The Jet Propulsion Laboraiory is a center devoted entirely to scientific 
research and development. Its prime objective is obtaining basic informa- 
tion in the engineering sciences related to missile development - and to 
explore the various phases of jet propulsion, in addition a large share of 
its program is devoted to fundamental research in practically all of the 
physical sciences. 

The Laboratory extends over mote than 80 acres in the Foothills of 
the San Gabriel mountains north of Pasadena. It is staffed entirely by 
personnel employed by the California Institute of Technoii^ and conducts 
its many projects under contracts with the U.S. Government. 

Exceptional opportunity for original research coupled with ideal 
facilities and working conditions have naturally drawn scientists and engir 
neers of a very high caliber. These men, working in harmony, are building 
a very effective task force for scientific attack on the problems of the future. 

An unusual atmosphere of friendliness and cooperation is apparent 
at the '"Lab" and newcomers soon sense the warmth of their acceptance. 
New advanced projects are now providing some challenging problems — 
and good jobs for new people. 

If you would like to develop your skill and knowledge at the "Lab" 
and, at the same time, help us solve some of our problems — write us today. 


JPL ... an Established Center 
of Research and Development 


JK At this time we are parricularly 
^ interested in interviewing 
graduate engineers and scientists 
in the brlds of aerodynamics, air- 
craft structures, mechanical en^- 
neering, chemistry, chemical 
engineering, beat transfer, elec- 
tronics, systems analysis, electro- 
mechanical instrument design, 
instrumentation, ntetallurgy, 
nuclear physics and solid state 
physics. 

These men should be definitely 
interested in scientific research 
and development lelating to the 
problems of the future. 


CALTECH 



JET PROPULSION LABORATORY 

A DIVISION Of CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 
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property, among which he listed a pro- 
posed airport hotel. 

Takeover Problems 

Tobin rcs’icived the proWeins which 
delayed planning when the Port .\u- 
thotitv first took over the airport. ,\1- 
though the field had not vet opened 
for traffic, the city had n titten ffO-year 
leases with airlines, 'nicse had to be 
renegotiated for "there was no hope of 
making it sclf-.supporting tlie wav thev 
had it.” Tobin said the airlines 
"wanted no part" of the airport build- 
ings planned bj' the citv. 

To the mayor's ehatge that "verv 
little money is being spent out there.'’ 
Tobin answered that the Port Author- 
ity liad inscsted SST million in the air- 
port since leasing it from the cih- in 
1947. and that hv the end of 19Sfi the 
investment would reach SITS million. 
In addition to the "terminal citv" dc- 
s’clopment. he listed hangars, runways, 
taxiways. control tower and Government 
and industrial huildings as among the 
improvements the Pott .\iitlioritv had 
brought to the 5,070-iictc airpott- 

Idlcwild, which handled T,645.000 
domestic and international passengers 
in 1955 and expects 9,500.000 in 1956. 
will be scrs'cd by a "unit terminal" svs- 
tem comprising of an International 
Arrival Building flanked bv individual 
airline terminals in a ting around a 655- 
acre central oval. Previous plans for a 
20 million dollar centralized terminal. 
Tobin said, were "thrown in the waste- 
basket” in 1954 when traffic predictions 
called for a "totallv nesv concept.” 

Two Impressions 

In a brief statement at the model 
presentation. Depuh’ Mavor Dr. John 
Thcobold. attending for '\5'agner, said 
he was impressed with two things: that 
the Port Authoritv believes it is doing 
a thorough job at Idlcwild, but that 
"when we’re told a complete set of 
plans was scrapped, tliat’.s enough to 
gis’e cause for wonder.” He remarked 
that there was no idea on the citv's 
part of "any battle” with the Port Au- 
tlioritv, 

TTie cily and the authoritv have, 
however, been in a running hassle over 
airport spending and plans for a badly- 
needed commercial heliport in Man- 
hattan (AW Jan. 9, p. 1051 Vincent 
O’Connor, Commissioner of Marine 
and Aviation for the cits', has opposed 
the Authority in the heliport matter 
and also has been hostile to suggestions 
from any quarter that some New York 
docks be controlled bv the Authoritv. 

The terminal area model is itself im- 
pressis'e. Built to a scale of i inch to 
the foot, the plvwood, felt and lucite 
52-by-42-foot unit cost about S30.000. 
It is not, the Port Authoritv savs, a 
"fancy display” piece but a working 
tool. 


Washington Airport 
Improvement Planned 

VVasliington— New construction at 
Washington Nulitinal Airport, aimed 
at increasing cajsacity 10 to 15%, will 
begin tliis spring at a cost of S3 million 
follotving completion of an engineering 
sun ev Niar. I bv the Ralph M. Parsons 
Co. of Los Angeles. 

Tile engineering studies, which will 
cost SI 15.000, wifi seek ways to attain 
the maximum possible use of existing 
facilities at the airport by inodcmiza- 
tion and anv necessarv additional in- 
stallations. ’ilics' will involve study of 
existing facilities and scr''ices, run- 
wavs, taxiwavs, aprons, expansion and 
modernization of the fueling system, 
imptovement of aircraft parking areas 
and mote gate positions. 

Wasliington National Airport is one 
of the busiest in the countrs'. handling 
between 750 and 800 aircraft opera- 
tions daily. The expansion and im- 
provement program at National is in- 
dependent of efforts to obtain a second 
airport in tlic Wasliington area. 

Bennett H. Griffin, National airport 
director, said the S3 million program, 
for tvhicli funds have alrcadv been aji- 
proptiated, will coicr such facilities as 
ncu' turnoffs, a new gasoline storage 
tank, a new terminal finger ptoiiding 
another four gate positions, a new air- 
freight hiiilding and additional baggage 
space. He saiJ. "it'.s an effort to get 
the most out of onr airport.” 

CAB Orders 


(Ian. 19-25) 

GRANTED: 

Riddle Airlines an exemption to lease 
three C-4S aircraft from Meteor Air Trans- 

United Air Lines permission to serve 
Pittsbiirgh through the Greater Pittsburgh 
Airport. 

Leave to Intervene in the Florida-Tcxas 
scrs'ice case the Greater Miami Traffic Assn., 
the Panama Citv Chamber of Commerce, 
the Cits- of San Antonio and the San An- 
tonio Chamber of Commerce, the Sarasota 
Manatee Airport Authority and the Cham- 
ber nf Commerce of Sarasota, Fla., the 
Chamber of Commerce of Bradenton. Fla., 
the City of Tampa and the Greater Tampa 
Chamber of Commerce and the West Palm 
Beach Chamber of Commerce. 

Riddle Airlines permission to use airports 
at various points named in the carrici's cer- 

APPROVED; 

Los Angeles Airways' flight pattern revi- 
sion which delegates one round trip between 
Los Angeles Airport and Long Beach, and 
consolidates two tound trips between Los 
.Angeles and Santa Ana. 

usterloclring xelationsbips between Roy 


IVew DC-8, 707 Orders 

U. S. jet transport orders have been 
placed by two foreign-flag aiilincs. Sabeiia 
announced that it would buy its fourtli 
Boeing 707-320 IntCTContinental, at an 
undisclosed piice, witli delivery expected 
ill June 1960. llic first of Sabena's 707’s 
is scheduled foi delivery by the end of 
1959. Previous order totaled S15.- 
450.000. 

Swissair placed a S12.4 million order 
fot two Douglas DC-8’s, w-itb delivery 
expected in early 1960. 

U. S. jet tniiispoit orders now: 104 
Douglas DC-8s. 73 Boeing 707s and 104 
Lockheed hirbaptop-powered Elcctras, 


A\'. More. Emery .Air Freight Corp., and 
the New- York City Omnibus Corp. 

Agreements between Eastern Ait Lines. 
Seaboard and Western Airlines and various 
other caitiets relating to intercarricr arrangc- 

New- York Airways’ flight pattern revision 
eliminating one passenger and cargo .stop at 
Teterboro, N. J.. on a flight from Newark 
to New York international Airport- 
ORDERED: 

Suspension and investigation of certain 
local first class fates proposed by BtaniR Air- 
ways beriicen various points. 

Investigation to determine whether Alle- 
gheny .Airlines should be authorized to serve 
Hazleton. Pa. 

Suspension of domestic air ficight for- 
warder letters of tegistration of .Ainvays 
PatctI Post Service and 4-A Air Freight 
Consolidators and Forwarders, unless ccr- 
taiii delinquent reports arc filed by l-'cb. 3, 
I9i6. 

Examiner’s decision in the United-AVest- 
ern Route 68 acquisition case made final. 
W^estem .Air Lines was permitted to with- 
draw its exceptions to the decision. 

Star Route for transportation of mail be- 
tween McCall, Idaho, and Cabin Creek 
Landing Field, Idaho, certified to the Post- 
niastet Gcnetal. 

DISMISSED: 

Applications nf Arnold Air Service, Air 
.America, Caribbean American Lines, Fed- 
erated .Air Lines. Roval Air Service and Sea- 
board and W^estem Air Lines, for lack of 
prosecution. Exemptions granted to Arnold 
Air Service, Caribbean American Lines and 
Royal .Air Service arc terminated 60 days 
after the date of the order. 

Condrand Brothers Inc. as a parly in the 
investigation of international air freight for- 
warding. since Gondiand has cca.scd to oper- 
ate as a fbnvarder. 

Riddle Airlines application for fixing of 
surface mail rates, since the rates have been 
fixed in another proceeding, 

DENIED: 

Feb’tions for rceonsideration of the C.AB 
decision in the North-South ait freight re- 
newal ease filed hy American Airlines., Na- 
tional Airlines, Northwest Airlines, United 
.Air Lines, Eastern Air Lines, Trans World 
.Airlines, Capital Airlines and American Air 
Export and Import Co, 
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can you qualify for 

Rocket Engineering? 

careers are being born right now at Rocketdyne* 


It may surprise you to know you can do tliis 
with or without specific rocket engine c.v/xTi- 
ence! Engineering experience in heating and 
ventilating, hydraulics, pumps, turbines, 
combustion devices, controls and engine 
instrumentation are just a few of the related 
fields that could open your future at 
Rocketdyne, 

At its new Canoga Park headquarters, 
Rocketdyne is continuing and expanding 
its pioneering work in the design, develop- 
ment and manufacturing phases of the rocket 
engine business. And at its test laboratory. 
RocKKrDYNE has complete research and test 
operations. Rocketdyne thus offers oppor- 
tunities in the complete range of rocket 
engine development from preliminary design 
to field testing. 

Rocketdyne not only offers the advan- 
tages of a constantly growing and expand- 
ing company, but also the stability that 
comes from its broad range and volume of 
projects,. -the stability of rocket engine con- 
tracts with all branches of the Armt'd Serv- 
ices and the guided missile industry. Though 
it is currently emphasizing the pioduction 


of the most powerful large liquid-propellant 
rocket engines in the Western World, Rock- 
K'lTiYNF. is also designing, building, and test- 
ing many other types and sizes. For the 
future, it is carrying on research for even 
more powerful and startling rocket engines. 

So this is your big opportunity to build a 
career that really has a future. A well-paid 
career that assures prestige, stability, and 
selectivity of fascinating work. If you feel 
you can qualify, you owe it to yourself to 
contact Rocketdyne today. 

- Rocketdyne is North American’s rocket 
engine division. It has just moved into new 
ultra-modem headquarters in Canoga Park, 
located in the beautiful West San Fernando 
Valley of Los Angeles. This area is famous 
for its fine residential sections, modern 
shopping-center convenience, varied recrea- 
tional and entertainment facilities. Any 
point in the San Fernando Valley is just 
minutes drive from the beaches, and the 
weather is pleasant all year ‘round. Many 
engineers are interested in advance school- 
ing offered by UCLA, only J/2 hour drive 
from our laboratory. 


THESE POSITIONS NOW OPEN AT ROCKETDYNE; 


DESIG.V & DEVELOPMENT ENGINEERS 

Mechanical, Chemical. Electricni. Stand- 
ards. Structural and Stress. For rocket 
engine systems design or development, 
'Ibrbine, pump, controls and combustion 
device experience preferred. 
dynamics engineers 

To analyze rocket engine control system.? 
utilizing electronic analog and digital 
computers. B.S., M.E..or B.S.E.E. neces- 
sary. Prefer advanced degree. Experience 
in servomechanisms, systems analysis 

computer application e.ngineeb 

Application of automatic computers to 


Write Mr. loc Roberts. Rocketdyne Engineering 
Personnel. Dept. S96-N,6633 Canoga Ave., Canoga 
Park, Californio. 


investigate new methods of numerical 
analysis. 


Experienced on engine systems, combus- 
tion devices, turbines, pumps and engine 
instrumentation. 

-jqiTPSIENT DESIGN ENGINEERS 

Electrical, mechanical, structural, indus- 
trial. For design of facilities, specialized 
lest, and handling equipment. 

WEIGHT ENGLNEERS 
ELECTRONICS TECHNICIANS 
SPECIFICATIONS ENGINEERS 
ENGINEERING DRAWING CHECKERS 


ROCKETDYNE* 

A DIVISION Of NORTH AMERICAN AVIATION, INC. 
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Airline Income and Expenses — November, 1955 


Passenger 

Revenue 

Mail 

Revenue 

Express Freight 

Revenue Revenue 

Subsidy Operaling | Operating 

Income 1 Expenses 

Operlting 

fbero'rOa'.es) 

DOMESTIC 

Buniff...'!^ 

Capital 

Coloaial 

Coaliaenul 

Della 

Eailem 

Noilheait 

Norlhwal 

Trans World ... 

United.. 

Western 

INTERNATIONAL 

Branifl.. . . 

Caribbean Atlantic 

Colonial 

Della 

Eastern 

Northwest 

Pan American 

Atlantic 

Latin America . . 

Trans World ... 
United 

LOCAL SERVICE 
Allesheny 

Central. . 

Frontier 

Lake Central 

Norlh Central.. 

Oiaik.. . . . 

Piedmont 

Sbirlhem 

Southwest 

Trans Tens 

WestCoasL 

HAWAIIAN 
Trans Paerlic 

CARGO LINES 

AeioviasSud Americana 

$17,764,832 

2,898,960 

4481429 

1,134,340 

13!s2i’259 

2,978,162 

522,451 

3,078,654 

11,370,265 

14,183,759 

2,203,450 

325,702 

374,423 

79,453 

67,071 

291,769 

755,716 

280,356 

819,237 

272.000 

5.008.000 

3.462.000 

3.895.000 
1,067,646 
2,707,287 

669,267 

271,217 

127.368 
76,182 

1 73,302 
99,579 

323.000 
374,212 

209.555 
346,765 
136,879 

276.369 

115.556 

$508,470 

75,295 

89,739 

7,656 

31,615 

110,116 

314,348 

-323,607 

8,452 

124,157 

347,834 

682,995 

79,863 

13,659 

115,945 

1,329 

408 

6,100 

30,060 

5,528 

528,876 

670^000 

516.000 

246.000 
70,406 

34'307 

7,451 

2,300 

3,421 

236,807 

6,358 

3,188 

13,250 

179,983 

8,218 

6,285 

6,442 

3!982 

3,013 

762 

$388,44 

48,64 

100,87 

3,90 

11,14 

84,76 

208,89 

24.35 
8,08 

72,75 

320,64 

437,30 

31.35 

1,50 

4,80 

9,34 
1,13 
65 
3,60 
0,01 
2,70 
12,12 
5,96 
4,49 
4,73 
2,77 
3,1 ; 

4$1,307,226 

1 85,686 

2 111,013 

6 15,698 

3 35,189 

7 151,725 

6 261,542 

0 94,740 

1 13,562 

6 176,259 

3 456,212 

3 531,448 

7 58,088 

4 47,539 
31,881 

4,433 

2,194 

19,467 

15,462 

4 10,773 

7 241,761 

54,000 

656.000 

490.000 

869.000 
92,792 

330,322 

11,507 

6 2,788 

8 2,593 

7 16,692 
6 

0 5,018 

5 , . .. 

6 

2 7,338 

6 

2 3,901 

6 4,633 

9 2,537 

52,738 

205,621 

875,626 

916,035 

6 2,298 

146^08- 

160,215 

4,318 

: 17,000 
-3,390,000 
-733,000 
480,000 
4,031 

130,793 

81,294 

361,674 

109,876 

37,726 

158,103 

145,306 

141,733 

78,946 

203,359 

120,513 

19,921 

4,160 

$20,016,937 

3,188,600 

4,151,595 

569,817 

1,402,829 

4.508,862 

14,583,982 

2,904,259 

724,967 

3,544,523 

12,678,555 

15,943,002 

2,395,328 

404,457 

562.588 
92,716 
80,454 

327,176 

815,707 

313,627 

1,614,569 

682,000 

3.345.000 

3.873.000 

6.065.000 
1,450,899 
3,811,187 

740,148 

425,324 

225,430 

447,244 

438,451 

227,188 

390,429 

561,973 

400.281 
525,851 
297,254 
324,600 

401.588 
271,792 

357,969 
1 30,306 

207,749 

968,701 

916,035 

314.282 

151,056 

95,116 

39,554 

$17,997,095 
3,094,598 
4,318,754 
666,069 
1 ,380,565 
4,176,252 
13,655,905 
3,124 919 
802,620 
3,853,858 
12,905,039 
16,392439 
2,283,536 

368,048 

648,52; 

11340; 

395,382 

775,901 

1.B5244S 

609,000 

4476|00( 

6,251,000 

1464,253 

4,916,577 

749,835 

492.973 
224,084 
249,103 
457439 

232.444 
463,381 
556,397 
434.620 

537.444 
311,673 
360,008 
393,994 

338.974 

428,747 

156,954 

188,110 
1 ,082,207 
965,952 
294,997 

84440 

37,051 

$2,219,812 

94,001 

-167,159 

-96,252 

22,263 

332,610 

928,077 

-220,660 

-309435 

-226,484 

-449,587 

111,792 

36,409 

-85,934 

-18,784 

-33,348 

'68.206 

39,800 

-4,637 

-238,274 

73,000 

-4,454,000 

-iselooo 

-13,353 

-1,105,390 

-9,687 

-67,649 

1 9s"l 41 
-19,187 
-5,255 
-72,952 
5,576 
-34,339 
-11,593 
-14,418 
-35,408 
7,594 
-67,1 82 

-71,778 

-26,648 

19,638 

-113,506 

-49,916 

19,285 

10,739 

10,175 

2,502 

Slick 





HELICOPTER 

New York Airways. . 
Los Angeles Airways. . 
Helicopter Air Service.. 

Compiled by Avialion 

17,233 

3,672 

Week from altl 

2,448 

3a!297 

2,38 

6,71 

Civil Aer 

120,737 

74,031 
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nuts 


PROBiE« 



You don't need a crystal ball . . . 
...you need AIRCRAFT BOLT 
CORPORATION! 

Write for CompUle Descriptive Catalog 

^AIRCRAFT BOLT 
7 CORPORATION 

SPicUli^fh 

nasum aircrafi behs a<td Huds j 

I 701 W. Garvey 8lvd., El Monte, Catif. 


COCKPIT 

VIEWPOINT 



By Capt. R. C. Robson 


Clos€'; Shave on the Ground 

Airport tniffic control is one of the most tompks in aviation. 

Tile people in tlic tower must maint.iin sate scpiraticin between aireraft of 
various speed ranges, aircraft on the ground, hclieopters and literally hun- 
dreds of serricc \ehiclcs. To run an effieient operation— particiilarh svhen 
ses’Ctal runways are in rise— with such a varied clientele is a herculean feat. 

Occasionally there comes to light a particularly hairs' episode which 
shows sonic of the possibilities at tTie larger airports. One sutir close shave 
occurred back in \mcmbcr. It was shortly after dark on a clear night 
when an itinerant Lockheed landed on Runway 18 at one of out major 
terminals. 

I'hc tower issued the usual advice to make a right turn and coirtact 
ground control on 121,9 nics. Immediately after this transmission, a svait- 
ing Constellation called ready for take-off on the same runway. Before 
clearing the Connie, it was ncccssars' for the tower operator to about face in 
order to check on the progress of a DC-6 approaching from the south. 

Seeing that there would be ample tinre to get the Constellation off, a 
clearance was issued bv the uperator svhilc he was turning back around 
towards the field. 

Confused Itinerant 

All tliis action took but a few seconds but imagine the horror of the 
tower controller when, upon focusing on the "li'c" ruiiwav again, he saw 
the Connie bearing down on the same Lrrckhecd whicli had presumably 
long since cleared the ninwav. .\s luck would ha\ c it the itiner.mt had had a 
eoinptete radio failure at the instant of turning clear of the runway. I'hc 
pilot being unfamiliar with the airport became confused, he said later, by 
one of CA.A’,5 little direction signs and thought he bad made a wrong turn, 
llicrcupon he iinmediatclv did a ISO .md taxied back onto Runway 18. 

Several filings are evidait from this episode. I'irst. the |)ilot of tlie 
Lockheed was wrong, terribly and stupidly wrong, to retum to the active 
tuiiwav. Second, the pilots of the Consfenation .should hasc been more 
alert to the condition of the runway the> were about to use. I'liird, the 
tower sliould have cliccked the riinwas before issuing a take-off clearance. 

But let us not be too liasty about fixing the blame. We will always 
bas e ''itinerant Lockhecds" who arc unfamiliar w ith huge airports. We will 
alwais iiii'C transports in a hurry for take-off and blessed with numerous 
cockpit ehoies. And it w ill always be necessary for towet controllers to face 
the other was' to .spot traffic, in the day-in-and-day-out, routine ftciiTy of 
modern m iation, these things are Inmianly unavoidable. 

Ground Direction Signs 

But this does not mean that all is lost-tiierc arc some things that can 
Ire done, hirst the sign.s. Back on Sept. 1, 1952. this column commented 
on the tolal iniidcquacy of signs a la CAA. Basically , they arc too small 
and use too mans abbresintions. The good old plain English type, found 
at Boston, arc still best. In addition to signs, a system of red and green, 
"stop-and-go" traffic lights is needed to assist the controllers in the direc- 
tion of groiiiKl tr.iffic- Perhaps we should also add sign-, whiclr screech 
Danger. Live Rinmar— Do Xot Enter in large, vulgar red letters. 

It im'glit also be nientioned that perhaps stricter qualifications should be 
required for pilots Using into major terminal areas (this subject was cos'cred 
licrc on Nov. 50. 19551. 

Suffice to say that incidents like this are occasionally grrmg to happen one 
wav or anotlicr. The picture of two flaming wrecks in the center of an air- 
port is not a cheen- one. Some steps can and should be taken, for this 
problem of ground direction is but anotlicr phase of the total air traffit story . 
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There's a Juture in 

CONTROLS BY HONEYWELL 

This is the age of automatic control. And automatic control is Honeywell's business. A pioneer 
and leader in the aircraft control field, Minneapolis-Honeywell has produced more autopilots than any 
other company. Honeywell manufactures other systems and products so highly diversified char you are 
promised exciting opportunities for creative achievements and personal advancement. Consuncly expand- 
ing research and development of new concepts promise you unlimited possibilities for growth. 


RESEARCH AND DEVELOPMENT: 

Autopilots Gyros 


re related fields and pro, 
Electronics 
Inst ru mentation 
Inertiol Guidonce 
Oigitol Computers 


PRODUCTION ENGINEERS 

Openings for engineers with S years experience, including process plann 
knowledge of cooling, estimating, metals fabrication, manufacturing and 
must have been on products such as precision medianical, electrical t 
mechanical controls, eleatic motors, instruments, or gyros. 

And consider these advantagesi 


ct lines: 

Applied Mechanics 
Thermodynomics 
Systems Engineerin 
Jet Engine Control! 


g on new products. Thorough 
scmbly operations. Experience 
hydraulic equipment, eleccco- 


jlo friendly, ur 


Travel and family m 


Please send risami oj your 
baehground inclnding salary rerynitemenls, to 

J. A. Hill — Engineering Plocemenl Manager 
Minneapolis-Honeywell Regulator Company 
2753 4th Ave. South, Minneapolis 8, Minn. 


EMPLOYMENT 'opVoRTUWTIH scclion 

^^NE£D NEWTEK REPRESENTATION? 

8E SURE HE'S A II \ .^ 

SKILLED PILOT v 

2U“'“"9MccrinT'To"'in 'Isr^rietian 

w™ x« t=,ic 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERING 

SPECIALISTS 


The Accessories Division oi Thompson 
Products, Inc., oHeis you the opportunity to 
strengthen your technical foundation as you 
contribute to the progress oi the Division. 


FLIGHT 

TEST 

Engineering 

Trainees 


The Following Positions 
Are Available: 

FLUID MECHANICS 

Turbines, Compressors and Pumps 
COMBUSTION 
Burners, Reaction Chombers 
and Gas Generators 

SERVOMECHANISMS 
Mechanical and Electrical 
APPLIED MECHANICS 
Stress Analysis, Vibrotion 
and Mechanisms 

The Accessories Division is a leading 
manufacturer ol aircroft accessories and prod- 
ucts- You will have the chonce to advance 
your career as you assist the Division to pio- 
neer in oircraft systems and accessories. Your 
work will consist of preliminary analysis, prob- 
lem studies, consultations and experimental 
research. 

Proven ability, growth potential plus five 
to ten years experience is required for these 
engineering specialist positions. Salaries com- 
mensurate with background and experience. 

ALSO OPENINGS FOR 
DEVELOPMENT ENGINEERS 
AND DESIGN ENGINEERS 



Plant located in Suburban Cleveland near 
beautiful residentiol areas. 


THOMPSON PRODUCTS, INC. 


for development 
testing in guided 
missile program 

with or without 
aeronautical experience 

/ rapid advancement 
y' wide scope for 
your ability 
v' top salaries 

tor 

ELECTRICAL ENGINEERS 
ELECTRONICS ENGINEERS 
MECHANICAL ENGINEERS 
AERONAUTICAL ENGINEERS 
APPLIED MATHEMATICIANS 


Write 

ENGINEERING PERSONNEL 
Dept. 991-20AW 
12214 Lakewood Blvd. 
Downey, Calif. 

MISSILE 

DEVELOPMENT 

ENGINEERING 

North American Aviation, he. 
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EMPLOYMENT OPPORTUNITIES 



. and 


strategic 


this project with General Electric (the company engaged in more areas of 
atomic development than any other.) 

Important advances have been made. Activities continue to expand. More R & D 
men are needed. Engineers and acientisU with alert, vigorous minds, equipped 
tvith vision, skill and determination' of the first order. 

If you are qualified to contribute to the solution of problems involved in develop- 
ing nuclear power plants suitable for aircraft, the new openings at CE offer you 
significant opportunities for professional advancement 


place 
in a new 
industry 
of major 
significance 


POSITIONS OPEN AT THE FOLLOWING LOCATIONS: 

Cincinnati, Ohio • Idaho Falls, Idaho 


IN ENGINEERING: 

ALSO IN: 

Structural • Reactor • Reactor 

Aerodynamics • Physics • 

Design • Nuclear • Nuclear 

Thermodynamics • Physical 

Power Plant Electrical • 

Chemistry • Metallurgy 

Mechanical • Electronic • 

• Mathematics 

Chemical . Ceramic 



Your personal progress wiQ be promoted in every way at GE. Through 
company sponsored courses, through contact with acknowledged leaders in 
atomic development. Through grants for graduate study leading to advanced 
degrees. And through a firm promolion-from-within policy. 



Mr. Vy. J. Kelly • General Electric Co. Mr. 1. A. Muniher ♦ General Electric Co- 
P.O. Box 132, Cincinnoli IS, Ohio P.O. Box 535, Idaho Foils, Idoho 

AIRCRAFT NUCLEAR PROPULSION DEPT. 


GENERAL 



ELECTRIC 


AVIATION 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNERS NEEDED 

Xa MB MISSILC GUIDANCC BOMBING NAVIGATIONAL NEW CIVIL AVIATION 

|Q|_ SYSTEMS COMPUTER SYSTEMS PRODUCTS 



GM CAREER OPPORTUNITIES IN 

Syslems Engineering and Analysis Design Engineering 

Experimental Engineering Product Engineering 

Development Engineering Product Evaluation 

Project Coordination Field Engineering 

AND WE ALSO NEED: 

DESIGNERS • CHECKERS • LAYOUT MEN 

Positions Are Permanent Excellent Advancement Opportunities 

Every inquiry treated coniidcniially and given 
Immediate attention and personal reply. 

WRITE TODAY FOR EM PUOV MENT APPLICATION 

Super>issi of Soletied pLonnel 

AC SPARK PLUG DIVISION 

THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 

Milwaukee 2, Wisconsin 
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EMPLOYMENT OPPORTUNITIES 


DESIGNERS 

for MISSILK SYSTEMS 


■ "1 

■ New aciiviiies at Lockheed Missile Systems 
Division have created positions for Designers 
capable of performing creative basic layout 

VARIKI) AS8ICNMENTS 


Designers are not limited to 

electro-mechanical and electronic packaging 

specific functions under Missile 

of missile assemblies and components. 

of operation. Diversified 

■ Those who will qualify will cope with ncni 

assignments provide stimulating 
challenge, enable Designers 

problems in a field of scientific endeavor that 

to acquire the broadest possible 

grows daily in complexity. A knowledge 

background in the Aeld of 

of new materials, finishes, specifications and 

example; it is not uncommon 

experience on small precision devices will 

for a Missile Systems Designer 

prove helpful in meeting the challenge 

to work on diverse problems 

of Missile Systems research and development. 

hydraulics, pneumatics, electro- 

Those possessing a high order of ability applicable 

mechanical packaging, fuel 
systems and other Aelds within 

to these areas of endeavor are invited to write: 

the span of a few months. 


MISSILE SYSTEMS DIVISION 

research and engineering staff 

LOCKHEED AIRCRAFT CORPORATION • VAN NUYS, CALIFORNIA 


EMPLOYMENT OPPORTUNITIES 


AIRCRAFT 

ENGINEERS 

lOCKHEED AIRCRAFT CORPORATIOH 

Georgia Division 

Has immediate openings for: 

CALTECH 

SOUTHERN CALIFORNIA 
COOPERATIVE WIND TUNNEL 

I AERODYNAMIC OtVElOrHENT AND 

TEST PROiECT ENStNEERS 

PRELIMINARY 

are capable of creating com- 
plete airplone arrangements. 
Additional Preliminory Design 
Engineers are needed in the fal- 
lowing fields: 

STRUCTUHES 

MECHANICAL 


DESIGN 

SPECIALISTS 

MECHANICAL DESIGN ENGINEERS 
8.S, In M.E. EnpAti.ne.d In e««ral ra.- 


rrr' 

K.S. nRulKd. Cnpriinamd In Inlliumnnlo- 

LIAISON 

engineering lioison work ore 

fc°'EVnee"s oTZl 


Write to Jim Wade 
761 Peachtree St., N.E. 


Mr. /. N. Ewort 

CALIFORNIA INSTITUTE 

FLIGHT ENGINEERS 

MANAGER^ 


PAN AMERICAN 
WORLD AIRWAYS 

iffii 

1 

1 




- KKLLK TT - 

mSSmmi 


CRADl'ATE E.\G1M:ER.S 
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EMPLOYMENT OPPORTUNITIES 


AVIONICS 
OPPORTUNITIES! 

In Sunny, Tropical 
San Diego, California 

SYSTEMS ENGINEERS 

SYSTEMS ANALYSTS 
(engineering and mathematics) 



PERSONNEL MANAGERS 

LOOKING FOR ENGINEERS 

. . . TECHNICIANS? 

Write for free copy of 

"RESERVOIR OF ENGINEERS 
AND TECHNICAL MEN" 



EMPLOYMENT OPPORTUNITIES 



ENGINEERS 

with 

INITIATIVE 

in the expanding Systems 
Section of Norfh American'i 
Columbus 


EXCEPTIONAL 

OPPORTUNITIES 


development worllc m servo- 
mechooisms m f/ie following 
fields: 

Hydraulics 
Dynamic Analysis 
Analog Computer Applications 
Guidance & Control 
Itlechanieal & tiectromechanical 
Automatic Controlling Systems 


Dept. 56 AW 

niorth American Aviation, Inc. 

Columbu! 16, Ohio 

NORTH 

AMERICAN 

AVIATION 


• TH( ArVklEO PHYSICS LABORATORY 

• OF THE JOHNS HOPKINS UNIVERSITY 


o<t«rs on eiceptionsl oppoitunlty lof 
prahssionol oilrancement in a «cll- 



GUIDEO MISSILE 
RESEARCH and 
DEVELOPMENT 

SUPERSONIC MISSILE DESIGN 
WIND TUNNEL TESTS AND 
DATA ANALYSIS 
RAMJET DESIGN AND ANALYSIS 
MISSILE SYSTEMS DEVELOPMENT 
DESIGN AND LAYOUT OF 
MISSILE COMPONENTS 
RESEARCH AND ANALYSIS IN 





M P P 

Executives and Engineers 
deserving higher salary 
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AVIATION 


EMPLOYMENT OPPORTUNITIES 


ENGINEERS 

PERMANENT 

CREATIVE OPPORTUNITIES 
FOR 

ELECTRICAL 

AND 

MECHANICAL 

ENGINEERS 

AT 

~Bendix 



LIQUID PROPELLANT 
ROCKET CONTROLS ENGINEER 




TECHNICAL EMPLOYMENT DEPARTMENT 
BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 



LIVE in Southern California! 

GAS TURBINE 
ENGINEERS 

Outstanding openings noiu 
for ejiialified 

DESIGN ENGINEERS 
EXPERIMENTAL ENGINEERS 
PROJECT ENGINEERS 

for development projects 

and 

for production projects 



SOLAR 


AVIATION 


SEARCHLIGHT SECTION 


EXECUTIVE AIRCRAFT 

FOR SALE 

Executive Aircraft 

C-46 & Certificate. 
C-46 for Lease 


AERO FACTORS CORP. 

MIAMI, FLORIDA 

1 SPECIAL SERVICES | 

rss Noesis— ISO^ houri— APT— 

044 N2S49&— 11^ bours T.T.-^O bsur^n 

Contact: Blue Grass Airmotive, Inc. 
Blue Grass Field 
Lexington, Kentuck)i 

Phene: 4-5224 ar 4-0082 


OVERHAUL A 
MAINTENANCE 

WRIGHT ond PRATT WHITNEY 
ENGINES and ENGINE PARTS 
California Airmotive Corp. 

NORTH HOILTWOOO, CALirORHIA 

Remmert- 

Werner 

Inc. of Inc. of 

ST. LOUIS TOLEDO 

Lambert Field Eiprers Airport 

‘dcs" 

LODESTAR TWIN BEECH 

HELICOPTER 

KUIor— Model UH-I2B. Very lew oU- 
liame ond engine lima. 

Perlecl Candllleo. 

EAST COAST AVIATION CORPORATION 

FOR SALE 

Remmert- Werner 

for 

AIRCRAFT UPHOLSTERING 

ACo^pM. • 

mm 

R A D A R 

Lambeil Field St. Louis. Mo. 

BALCojii:#.--. 


BEECHCRAFT TWIN BONANZA 

PARTS A SUPPLIES 



PBY PARTS— NfW.' 




OHIO AVIATION COMPANY 

Phene 4-4646 
Vandalia, Ohio 

DCS LANDING GEAR DOORS 









FOR SALE 

NAVCO ucS'E. 

“"iir.ssf,-'" 


pc-»Tob|stIr''be'ech' ” 

PAW Ceutlnerlul Wnibl ClMrirh Gopdywr 

ENGINE WORKS 


PROFESSIONAL SERVICE 

Map your -. 0 -h.r fer 


WALSH ENGINEERING COMPANY 

/A Wuutfccr fye 

ixeeutlv. Trinsaert Airer.K ' For' cTZiiiu 

al Elaelronie Appetatui 


“srYo'ibw'r 

S^'mooM SlSr' wJiJhJ'tin'I'L’cMr 

P.O. 8o.8rWe«on.«o. 

N-’^rTelViihonl 
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SEARCHLIGHT SECTION 


DC-3 

FOR SALE 

• Immediate Delivery 

• Fully certificated 

• Airstair door 

• De-icers & Anti-icers 

“lU ar. Ou-n.r." 
Call or Wire 

LEEWARD 

AERONAUTICAL SALES. INC. 




1ER EASTERN AIRLINER 


1 Air Interests 


WANTED TO BUY 

C-47 Airframe 


J. E. FAftftEU 

OHIO AVIATION CO. 

Oaylon Municipal Airport 
Vandalia, Ohio 


We Buy DC-3 and C-47 


REMMERT-WERNER, INC. 


AIRPLANES WANTED 


SPARKPLUGS WANTED 


A EUCTRONICS SURPLUS 


MODERNIZE YOUR DC-3 

...NOW! 


add greater 

safety • speed • comfort 

With These Sevndly Engineered ond Flighl Pro' 


» 200 MPH PLUS CRUISING SPEED 

Wright R-1820-72 AMI engines or. 
23E50/6477A-0 paddle blade propelle 



TODAY! . . . Call.wiilt.er wlie: 
lOHK GilFFIH, Customer teivke Monoger 
tor youi D(-3’s worb-schedute dalei. 
Phone NEwton 4-0611 




'A 


INTERNATIONAL AIRPORT, MIAMI 48, FLORIDA 


WANTED 

Immediate lei 


C-54 AIRCRAFT 

outright 


lease-purchase, 
purchase. 

Overseas National Airways 

Box 96 

Oakland International Airport 
Oakland, California 




"Take a Heading for Reading 

ir (lia 8EST MAINTENANCE * OVERHAUL • MODIFICATION • INSTALLATION 
READING AVIATION SERVICE, INC. 


AVIATION 
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FAIKCHII.D ESfilNE DIVISION IS NOW FORM- 
ING THE NUCLEUS OF A NEW fiROUP TO 
WORK ON RESEARCH AND VERY ADVANCED 
DEVELOPMENT PROORAMS IN THE FIELD OF 
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T, Eddie Rickenbacker chooses 


Allison Prop-Jet Power 


for 



Eastern i Air Lines 


☆ Serving more United States cities than any other airline ☆ 

Eastern's new Lockheed Electras -world's fastest, smoothest, 
most luxurious airliners -will fly at well over 400 miles an hour! 



A fter years of engineering re- 
. search covering all types of 
aircraft power units, Eastern Air 
Lines has selected Allison Prop-Jet 
engines and Aeroproduct Propellers 
for our fleet of 40 new radar- 
equipped Lockheed Electra airliners . 

This decision represents a great step 
fonvard in Eastern’s progress into 
the jet age, and reflects our conviction that Allison Prop-Jet 
power, a product of General Motors, is the most efficient and 
dependable engine-propeller team for the new Lockheed 
Electra. 

This new Allison engine harnesses the vast power of a mod- 
ern gas turbine to a propeller. It uses less fuel than a straight 
jet, yet it enables aircraft to fly faster with greater payload 
tlian any other propeller-type aircraft engine in commercial 
use today. 

Allison-powered Electras will be in service on Eastern Air 
Lines routes in the Fall of 1958. Flying at speeds of well 
over 400 miles an hour, these 66-passenger airliners will offer 
unprecedented smoothness of flight, a new standard of (juiet, 
restful comfort, and the highest degree of dependability. 

Wc of Eastern congratulate General Motors on this great 
achievement in aircraft power, an achievement that will help 
bring the untold benefits of modern air transportation to 
more millions of people in the years to come. 


Chairman of the Board, Easteun Am Lines 



I .\M happy to announce that Cap- 
tain Eddie Rickenbacker, one of 
the most higlily respected figures in 
aviation and dean of the air transpor- 
tation industry, has chosen Allison 
Prop-Jet engines and Aeroproduct 
Propellers for Eastern’s new fleet of 
Lockheed Electra airliners. 


Captain Rickenbacker’s decision is 
a magnificent tribute to General Motors and the Allison 
Prop-Jet engine, the first gas turbine engine to receive Civil 
Aeronautics Administration approval for commercial service. 

The Allison Prop-Jet engine is the most advanced power 
plant of its type and is backed by more than 7 million hours 
of turbine engine flight time in militaiy aircraft. 

In Allison Prop-Jet power. General Motors again demon- 
strates its leadership in tlie development of power for all 
kinds of transportation. In aviation, in motor vehicles, in 
locomotives and in marine engined, GM lias gained the con- 
fidence of millions of people who daily depend upon GM 
power units. 

In air transportation. Eastern Air Lines has earned and held 
the confidence of tlie traveling puljlic for over 27 years. 
General Motors and Allison Division are proud to join Cap- 
tain Rickenbacker and Eastern Air Lines in this great 
contribution to the future of commercial aviation, national 
defense and the progress of American-designed and 
American-powered aircraft. 


The Allison Prop-Jet engine is hacked 
hij more than 7 million hours of turbine 
engine flight time— experience where it 
counts most— in the air. 



* . President, Geneual Motohj. Cohi>oration 


LUSON 

fA' PROP-JET POWER 

* d . ALIISQN DIVISION OF GCNCkAL MOTORS 

Indianapolis, Indiana 


BUILT IN THE UNITED 


STATES FOR THE NEW ERA IN AIR TRAVEL 




